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THE WORLDS COLUMBIAN EXPOSITION—A 
GERMAN ARTIST’S JOURNEY FROM NEW 
YORK TO CHICAGO. 

Mr. ©. LIMMER is one of the special artists of our 
esteemed cotemporary the Jillustrirte Zeitung, of 
Leipzig, and in a recent number of that journal he 
gives a short letter descrip- 
tive of some of his first 
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in the New World. Thousands of vessels of every de- 
seription—tow boats, whole chains of freight boats, 
brigs, three-masters, yachts, and, above all, those 
world-renowned floating palaces, the gigantic Hudson 
River steamers—pass up and down the river from New 
York to Albany, a distance of 144 miles, lending to the 
stream an ever-changing life. At the last-named city 





AN ENGLISHMAN’S VIEW OF CHICAGO 
AND ITS EXHIBITION. 


Just a month—a fortnight prior to, and a couple of 
| weeks after, the opening on the first of May—is my ex- 
serience, up to date, of what the Chicago people de- 
ight to call the ‘*‘ World’s Fair.” Fair, or no fair, in 

all this time we have only 
had two fair days. Snow, 








experiences en route to 
Chicago, and also some 
fine sketches, which we 
here reproduce. He says: 

‘*On American railways 
the system of special 
guardians for the guests of 
the road is unknown. In 
Germany a bell ‘s always 
rung or passengers are 
called at the proper time, 
and, especially in Saxony 
the polite employe of the 
road inquires with fatherly 
care whether one wishes 
to travel first, second, third 
or fourth class, with or 
without smoking or ladies’ 
coupe. Strict orders for- 
bid opening of a coupe 
door, and many other 
means of protection are 
observed, while here _ it 
} is ‘help yourself. The 
train will start in so many 
| minutes; come at the 
right time and take a seat 
in the right car.’ For us 
Germans this is extremely 
trying at first, but one 
soon becomes accustomed 
0 it. 

‘** All first-class trains on 
the Michigan Central R. R. 
are provided with so-called 
palace cars, which, in point 
of elegance and comfort, 
leave nothing to be desired, 
The roomy saloon of the 
parlor or drawing room 
ear is fitted up with the most elegant Smyrna carpets, 
silk curtains, and upholstered chairs, and while chat- 
ting pleasantly the passenger enjoys a view of the fly- 
ing landseape through large windows. Folding tables 
' are provided which add much to the comfort of the 
traveler when he wishes to read, write, or eat a 
luncheon. In communication with this saloon are the 
smoking room, the toilet rooms, an office in which 








i there is a typewriter ready for use ; and the dining car | 
; is connected with the train by a covered passageway.|a native of Leipzig, Alfred Dolge, who has accom- 


i The dinners served here are excellent. Finally, there 
; is the sleeper, with clean and comfortable beds. 


Hudson. 





) 
Reanitabl entertained here, we continued our journey , twelve years that has ela 
‘The road on which I am traveling from New York | Bu 
to the ‘Queen of the Lakes,’ Chicago, runs along the| Niagara Falls, and the day after I shall reach my des- | discover much improvement. 
This river is the richest in legends, most | tination, Chicago. 
celebrated in history, and the most beautiful of any | 


sleet, thunderstorms, and 
torrents of rain have visit- 
ed us, either successively 
or all together, while un- 
der foot the mud has been 
deeper than any ordinary 
European could consider 

sible. Even now, on 
this, the 18th day of May, 
outside the trees are bare, 
and there is not a green 
leaf to be seen on any of 
them; while all mankind 
wear overcoats, and. fairly 
shiver as the cold wind 
blows keenly from across 
the lake. 

Chicago, as most people 
probably know by this 
time, is some seven miles 
from its show, and even 
now the ways of covering 
that distance are far from 
perfect. If you go from 
the middle of the city by 
cable car at a cost of 5 
cents (24¢d.) it takes an 
hour, and the elevated 
railway, for the same sum, 
does the distance in 40 
minutes. The Illinois 
Lake Shore line charges 
20 cents, and takes half an 
hour, while the lake steam- 
ers (wretched old _ tubs) 
make the trip in about an 
hour. The cost is “a 
quarter” (is. %4d.) The 
quickest way is by what 
are locally known (at least 
the road crosses the river, and, entering the Mohawk | in the British section) as the cattle trucks. These are 
Valley (see the illustration), passes over a charming/a series of through trains, consisti of carriages as 
country and through the thriving cities of Schenectady, | rough as are the fourth class on the German lines. 
Amsterdam, Little Falls. lion, Utica, Rome, Syracuse, | The ride costs 10 cents, and the ground is got over in 
Rochester. From Little Falls I went with my travel-| exactly a quarter of an hour. The trip by water is the 
ing companions on an excursion to Dolgeville, which | pleasantest, and in the present old steamers, certainly 
we reached in the evening, and where we were received | the most adventurous, Chicago, seen from the lake, 
with music by the German athletic and singing socie-| looks not unlike Birkenhead as we see the latter when 
ties of the place, that owes its name and its success to ' coming into Live »l by sea. 

It was so emphasized to me that I should find 


GOING TO CHICAGO. 


After being Chicago so greatly improved during the interval of 
since last I visited it, 
ffalo, and to-morrow I shall be admiring that I freely confess great disappointment in failing to 
iven that it is infinitely 
larger, the least that is said of it the better. There are 
some immense buildings thrown in, in a haphazard 


lished wonders here in a short time. 
toward 


Farewell for to-day. 


‘“* Your travel-worn special artist, C. LIMMER.” 
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sort of way, among others of mean character, 
streets, the pavements are wretchedly bad. 


center are often nothing but planks, more or less 
rotten and deficient. Some of the hotels are most 
superbly fitted up, the beautiful marbles of the United 
States—among the loveliest marbles I ever saw—being 
used with excellent effect. There appear to be no 
churches of any architectural pretensions. Most of 
them, in artistic merit, are below the average Dissent- 
we Ny ay in England. 

y first impressions of the Exhibition are still main- 
tained. The place is altogether too big, and will 
assuredly be—financially—a gigantic failure. The 
charge to exhibitors and their assistants of 3 dols. (12s. 
6d.) apiece for their entrance tickets is very unpopular. 
There are something like 25,000 of these, so that about 
£15,000 is made by the transaction. True it is that 
the promise is thrown out that two-thirds of the 
money will be returned at the close of the Exhibition if 
the passes are handed in again, but this assurance is 
generally taken with an unusually large grain of salt, as 
this is not a country for returning anything in the shape 
of that “ almighty dollar” it loves so well. Although the 
grounds are now in a fairly good state, and there is 
generally little mud, the exhibition is still in a very in- 
complete condition. Here, in the Manufactures 
building in which I write, some countries have only 
_ commenced to erect their show cases. Great 

ritain was almost the only country whose exhibits 
were, practically, all ready for the opening ceremony. 
Of the most important countries, the United States is 
the most behindhand, and at the present moment, 
Tiffany, of New York, who holds what is, perhaps, the 
best site in the place, is only just erecting his show 
cases. It is, perhaps, due to a great extent to the ex- 
cellent arrangements of our commission that England, 
in the matter of punctuality, has cut so good a figure, 
and Mr. Bowdidge and Mr. Arthur Dinney, upon whose 
shoulders much of the practical work has fallen, deserve 
every credit for the mannerin which they have car- 
ried out difficult duties without the least friction any- 
where. 

The number of workmen who were killed or seriously 
hurt during the erection of this immense building (it 
looks'as if its motif was the Agricultural Hall at Isling- 
ton) is appalling. Things are all right now, and acei- 
dents are few. The British section is fortunate in hav- 
ing a capital St. John’s Ambulance Association ex- 
hibit under the superintendence of Sergeant-Major 
Dring, V.M.T.C., whese practical illustrations of the 
various methods of treating injured people are a source 
of constant interest to visitors. 

“Visitors!” There have been precious few of them, 
comparatively speakiug, up till now. The thousands 
of thousands that Chicago fondly pictured would 
flock to her Fair from all parts of the world have not 
put in appearance yet. Everything is frightfully dear 
and overdone. 

The town and works of Pullman are some seven miles 
from the Exhibition, and lie in an opposite direction 
to the city. Every one who comes here should visit 
them—indeed, | am not quite sure they are-not as fully 
interesting as is the Exhibition itself. The day we 
had there was a most instructive one, and the more so 
because in Mr. Richard Adams, formerly of Sheffield, 
but now on the Pullman staff, we had such an able, 
genial guide. HARRY HEMs. 

P.S.—The most frightful thing in the entire Exhibi- 
tion—perhaps in the whole world—is the gigantic 
gilded statue of Liberty. It stands at one end of a 
lagoon, and faces an equally wretched figure mounted 
in what is known here as the electrical car. For 
grotesque renderings of classical subjects, these two 
figures, situated as they are in the most prominent 
part of the grounds—to use an Americanism—take the 
cake.—H. H. in The Building News, London. 





[From Garpen AND Forest.) 
COLUMBIAN EXPOSITION. 
AZALEAS. 

DuRING the third and fourth weeks of May, azaleas 
have excited more attention from visitors than any 
other portions of the floricultural exhibits. The 
number of varieties shown, both indoors and in the 
open, is very large, and the flames of color have quite 
eclipsed the less showy plants. Azaleas have never 
won wide popularity in America, especially the Ghent 
varieties, which are adapted to outdoor cultivation. 
This searcity of azaleas in lawn planting is commonly 
attributed to the severity of our climate, and it is true 
that many of the imported varieties are not adapted 
to our circumstances ; but this very lack of adaptation 
is, no doubt, due to the almost indiscriminate impor- 
tations of foreign kinds. Among all the azaleas now 
upon exhibition at Jackson Park only one lot is 
American grown. This is from the Parsons’ nurseries 
on Long Island. If greater attention were given to the 
propagation of hardy kinds by our own nurserymen, 
the time could not be far distant when sufficient varie- | 
ties for all purposes should be obtained. 
judge from the almost unanimous surprise and interest 
which the beds of Ghent azaleas have elicited from 
the thousands of visitors at the World’s Fair, the 
market for successful varieties could be easily ex- 
tended. : ; 

The azalea exhibits fall readily into two categories, | 
the Indian or evergreen kinds and the deciduous or 
Ghent varieties. The former are adapted only for cul- 
tivation indoors or for temporary bedding out. A 
good temporary display is now to be seen upon the 
wooded island, filling a large bed, in which the Royal 
Botanic Garden of Berlin has planted a collection of 
Alpine plants. This bed is an admirable example of 
the use to which the Indian azaleas can be put in out- 
side beds which are later to be filled with other plants. 
It is customary to refer all these Indian, or house 
azaleas, to Azalea Indica, but it is probable that -A. 
amcna sometimes occurs among them. There are two 
large competitive exhibits of Indian azaleas in the 
north wing of the Horticultural building. These are 
from Otto Olberg, Dresden, and Ch. Vuylsteke, Loo- 
christi, near Ghent. The plants are massed in a small 
space, so that they present an almost continuous sur- 
face of mixed and almost dazzling color. The one dis- 


THE 


tinguishing feature of the collections is the great variety 
in color, markings, size and texture of the flowers. 


The | The plants are uniformly well grown, although th 


roads are awful, and save in a comparatively few| are not superior in this respect to specimens whic 
ese'may be seen in any good American collection. An 


‘*sidewalks” within half a mile of the city’s busiest | idea of the great Mage 4 of the display can be had 


| the island a white-flowered bushy azalea is growing, 


(From Toe GarpEeners’ MAGAzIne.] 
HORTICULTURE AT THE COLUMBIAN 
EXPOSITION. 


from the fact that Mr. Olberg shows one hundred and} THk world has been vastly improved through the 
seventy-eight and Mr. Vuylsteke seventy-eight named | agency of exhibitions in the past, and as a matter of 
kinds. It is impossible, save on the simple score of | course it follows that much good will result from the 
the number of varieties shown, to pronounce upon | magnificent display of the earth’s products which was 
the relative merits of these two great collections. r. | opened to mankind at Chic on the first day of May. 
Ludwig Schiller, who has charge of the German horti- | In the welding of hearts and nations there is no more 
cultural exhibits, considers the following to be the, potential influence than that diffused by proceedings 
most meritorious of Mr. Olberg’s varieties: Ernst | of this nature, and there has never been so perfect a 
Papenberg; Generalpostmeister von Stephan, very | representation of arts and industries as that which will 
brilliant amaranth red ; Kaiser Wilhelm, double a engage universal attention for the next few months. 
Alba fimbriata plena, clear double white ; Alpen Rose, | A more propitious time for the affair could not well 
double rose; Anna Klein, double white, striped with | have been chosen. The people of the more important 
red; Apollon (of Cryssen), white, with red stripes; | countries are in greater harmony with each other than 
Baronne de Vriere, white, red striped ; Bernhard An- | at any period of history, thus insuring such kindly co- 
drew alba, double white ; Bignonizfiora plena, double | operation as befits the celebration of the quadri-cen- 
rose ; Ceres, white, rose striped ; Deutsche Perle, large | tennial anniversary of the discovery of America by a 
double white ; Doctor Wilhelm Neubert, rose; Eborina | man who was at once the greatest of navigators and 
plena, double white; Empereur du Bresil, double, | among the most eminent of the benefactors of the hu- 
delicate rose, with white border; Frau Hermann Sei- | man race. 

del, double white; Frau Oberburgermeister Cassian, | So generous, indeed, and ample has been the response 
white, striped red; Helene Thelemann, double rose; | to the call issued for exhibits that the authorities have 
Hermosa, double rose ; Kronprinzess Victoria, ye been compelled to resort to selection, accepting only 

| 








rose. representative material of the character best calculated 
Among the varieties shown by Mr. Vuylsteke, I was| to show progress and development. Anxious as were 
most attracted by La Reine des Blknes, a very large; the moe. of the United States to fully accommodate 
single white ; Etendard de Flandre, single white, pen-| everybody, they found soon after the applications for 
ciled with red; Madame Paul de Schryven, double| space began to pour in that it would be quite impossi- 
bright rose, pink ; Memoir Louis van Houtte, double, | ble to do so were the undertaking to be brought to the 
very large, bright rose; Comte de Chambord, blush, | desired point within any reasonable measure of time. 
dark spotted above ; Grossherzog Ludwig von Hesser, | Glancing at the amount of space and capital set apart 
salmon pink, very double; Bernhard Andrew alba ;| for the work of preparation, one cannot but feel amazed 
Comtesse de Beaufort, large single, bright pink, | at this restriction, as it would then appear to be an in- 
blotched above; Duc de Nassau, bright rose, very | surmountable difficulty to collect sufficient worthy ma- 
large; Arlequin, double, pink splashed with deep red | terial to fill the place. 
and white; Mrs. Turner, delicate blush, spotted above,| The exhibition grounds embrace an area of 1,037 
single or semi-double; Othello, brick red, double ;| acres, while the various buildings cover more than 
Hermoine, bright pink, double; Theodor Reimers, | 5,000,000 square feet, and it has been estimated that 
large and double, pink purple ; Doetor Mezger, very | the expenses of the exhibition, independent of the ap- 
bright pink rose, double. propriations made by foreign governments and the 
Among the Ghent azaleas, the largest collection is| various States of this country, will not be much short 
one of 116 varieties, by the Boskoop Holland Nursery | of £3,600,000. This is far in excess of the amount ex- 
Association, represented by C. H. Joosten, of New| pended on any former exhibition. The great London 
York. This occupies a conspicuous position on the| Exhibition of 1851, that for which Sir Joseph Paxton 
island, and as several varieties are freely duplicated it | designed the Crystal Palace, cost about £292,000; that 
makes a most remarkable blaze of color, which is con- | of Paris, in 1855, £1,000,000 ; that of London, in 1862, 
spicuous from many points beyond the lagoon. The | £460,000; that of Paris, in 1867, £800,000; that of Vien- 
term Ghent should properly be restricted to those|na, in 1873, £2,000,000; that of Philadelphia, in 1876, 
varieties which bloom with the appearance of the | £1,600,000; and that of Paris, in 1889, including the 
leaves. The varieties which bloom before the leaves | Eiffel Tower, £1,300,000. 
appear are not true Ghent azaleas, and they remain a| Jackson Park, the site of the exhibition, is admira- 
shorter time in bloom and give a narrower range of | bly situated about six miles from the center of the 
color than the genuine Ghent varieties. The colors| city, and is in a general way of oblong form. It is 
are very striking, however, because of the absence of | washed by the broad waters of Lake Michigan on one 
leaves. These early varieties are the ones more) of its longitudinal sides, and there are dispersed about 
»roperly referred to Azalea mollis. In this account, | the grounds numerous lagoons and inlets, by means of 
odaven all the hardy deciduous azaleas are discussed | which an extensive water frontage has been secured 
together. There are very many excellent varieties in| to each of the most important buildings. This ar- 
the collection, but those which strike one most forcibly | rangement lends dignity to the flat and otherwise 
at this writing, the last of May, are Pallas, light copper | tame surroundings, the entire vicinage having been of 
»ink, with dull orange above; Rosea rotundifolia ;| alow, swampy character previous to the excavations 
ilhelm IIL, copper yellow, with markings of red;|and dredgings which resulted in raising the higher 
Cardoniana, bright salmon pink; Naney Waterer, | portions of the ground, and in better defining the de- 
orange yellow; Professor Koster, bright dark pink ;| pressed spaces. The utility of water in similar works 
Ebenezer Pycke, rick pink salmon ; Madame Caroline | _ never been so fully demonstrated as in the present 
Legrelles d’Hanis, light pink, with slight tint of sal- | instance, and it appears safe to predict that the exam- 
mon; W. E. Gumbleton, bright dark yellow ; Comte ple will be freely copied in the future. The distribu- 
de Kerchove. 'tion of the buildings and general planning of the 
Other collections of Ghent azaleas in the open ground | grounds were entrusted to Mr. Frederick Law Olm- 
are those of Ch. Vuylsteke, Belgium, fifteen varieties ; | sted, an eminent landscape gardener of Boston, and 
about a dozen varieties from J. C. Vaughan, Chicago ; | needless to say, the work has been performed in a per- 
a small collection from Ellwanger & Barry ; thirteen | fectly artistic manner. In this Mr. Olmsted was well 
varieties from Moser, of Versailles, near the Women’s | seconded by his trusty lieutenant and partner, the late 
building, and the American-grown plants from Par-| Mr. Henry Sargent Codman. The death of this young 
sons, comprising twenty-five varieties. These last are | man, which occurred last January, in his twenty-ninth 
not yet in flower, but they promise well. year, is recognized as a serious loss to American gar- 
The most unique, and in many respects the most dening. He was a man of unusual promise, and his 
valuable exhibit, of deciduous azaleas is a display of | fate is deeply regretted, alike for his high ability and 
seedlings made by Anthony Waterer, of Knap Hill, | kindliness of heart, by the friends who knew him best. 
near London. These plants are seedlings of Azalea! The first exhibition of which we have any record, 
mollis, A. Sinensis and A. occidentalis, and they are | that held under the auspices of the Society of Arts in 
remarkable for the great variety and brilliancy of | 1761, was largely composed of agricultural implements 
color and free habit of growth. It is expected that | and machinery, and to gardeners it must be a source 
these azaleas will prove hardy in the Northern States. | of much satisfaction to know that agriculture and its 
Mention must also be made of a good collection of | allied sciences—forestry and horticulture—have been 
Ghent azaleas from Mr. Vuylsteke, which were forced | given abundant prominence in nearly all the great 
into bloom in the Horticultural building early in May. | shows which have succeeded that initial effort. It is 
These were very effective. The varieties which were | admitted on all hands that the horticultural depart- 
used for this purpose are Comte de Gomer, Madame | ment of the Centennial Exhibition, held at Philadel- 
Caroline Legrelles d’Hanis, Milton, Comte Papadopli, — in 1876, was not up to the standard of the time, 
Freya, Ch. Francois Lupis, Ernest Bach, Hora, Aida, | but this assertion cannot be repeated with reference 
Baron Edmond de Rothschild. Phebe, Virgile, Velas- | to horticulture at Chicago, nor is there the least un- 
uez, Praxitele, Byron, W. E. Guinbleton, Norma, | certainty about the excellence of any of the other de- 
urillo, Titun, Alphonse Lavallee, Mr. Desbois, Con- | partments, unless it concerns that of publie patronage 
sul Pecher, Ribera, Charles Kekul and Phidias. Good | and support. The magnificent Agricultural building, 
standard Ghents are shown by Mr. Vuylsteke, both | situated near the shore of the lake, is of the classic re- 
indoors and out, and by Moser, near the Women’s | naissance style of architecture, and its dimensions 500 
building. by 800 feet. The Forestry building, perhaps the most 
The Japanese show some interesting azaleas. The | novelin design and construction on the grounds, has a 





If one may) most striking ones are large and free-growing bushes, | similar position, and is 500 feet long by 200 feet in width. 


three to four feet high, of dull pink-red, single flow- | It is of the rustic order, and not even a single nail has 
ered Azalea Indica. These are used along the walks | been used in its erection, wood being the material ap- 
in the Japanese garden in the Horticultural building, | eneey applied throughout. 

and again in the Japanese garden on the island. On hile these de ments possess many features of 
which fuller details would doubtless prove of absorb- 
which is a free-growing form of A. Indica. Very | ing interest to readers of the Gardeners’ Magazine, it 
diminutive, small-leaved and small-flowered azaleas | is necessary at this time to suppress further comment 
are freely used in the garden indoors for borders in|on them in order to touch yon 6 upon the salient 
much the way in whieh we might use box. These | points of matters in which the horticulturist pure and 
azaleas are said to be A. Indica. Their flowers are | simple is more directly concer This leads us to 
usually single and self-colored. One variety attracts | the Horticultural building, illustrations of which have 
attention from its very small greenish white flowers. | been spread broadcast. It was designed by Mr. W. L. 
It is called Mitsusomekuruma. About twenty named | B. Jenny, of Chicago, and is one of the most beautiful 
kinds of these diminutive azaleas are shown. Several | buildings connected with the exhibition, and is well 
varieties of the Ghent type are also on exhibition. | located on the city side of the park, ting on a large 
There are two exceedingly curious forms, in which the | lagoon. It ineloses a space 250x 1,000 feet, and the 
corolla is reduced to five separate and long strap- — central dome is 187 feet in diameter and 113 feet 
shaped divisions. In one instance, of the mollis type, | high, or nearly twice the heigkt of the great palm 
the petals are red and spotted and the stamens are house at Kew. Underneath this dome is a massive 
wanes. In another, of the Indica type, the petals | rock-work mound, and most of the larger plants are 
are dull pink-red, and the long red filaments are en- here disposed. D ries. are formed of Cobea scan- 
a barren of authers, giving the flower a strange, | dens and other quick and strong growing climbers, 
spidery look. The Japanese know the deciduous aza- | large quantities of which have also been employed to 
leas as Tsutsuji, and the Indian type as Satsuki and | clothe the arches, pillars, and rafters. The open court 
Kirishima, the former name denoting a late and the | is provided with tanks reserved for water lilies, and a 
latter an early class. H. Baritey. '! court of similar proportions in the opposite end of the 
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nursery trade since early boyhood. Having traveled 
a great deal in his native country and abroad, he 
is perfectly familiar with the horticultural possibili- 
ties and practices of all lands. His knowledge of 
fruits, especially those kinds cultivated in the south- 
ern —— of this country, is said to be phenomena}. 
and he is a thorough man of business. These qualifi- 
eations have proved of immense value to him in the 
administration of a department which covers the wide 
field of horticulture. The phases of American horti- 
culture alone are so varied, and its operations 30 ex- 
tensive, that a man of less keen acumen would soon 
become seriously embarrassed in selecting for each its 
proper place, and in confining it to the space which its 
importance demands, and when the foreign element is 
confronted, the difficulties multiply beyond ready 
computation. 

Mr. Thorpe, on the other hand, is more closely iden- 
tified with the no less multifarious but much better 
limited interests of the floricultural community. He is 
a genuine, born gardener, and already well known to 
the readers of this journal as an pe fe on chry- 
santhemums and their culture. But although he has 
made a special study of these plants, his knowledge is 
by no means confined to them. He is a man of broad 
views, and his traifed and powerful hand is seen in 
every movement for the advancement of floriculture 
in the United States. during the past twenty years. 
One has but to compare the floriculture of Philadel- 
phia in 1876 with that of Chicago in 1898 to find the 
real extent of this progress. It is a mighty onward 
stride. No better man could have been selected to 
ruide the destinies of the floricultural division. Mr. 

horpe was born in England in 1842, and came to this 
country in 1874. It is to him that the influential Soci- 
ety of American Florists owes its existence. He was its 
first president, and now holds the same office in the 
American Chrysanthemum Society, another of his 
children ; though his duties at Chicago have compelled 
him to neglect it somewhat of late. It is, however, 
gratifying to learn that he expects to be able to steer it 
into safe waters again ere long. 

In addition to the exhibition, there are some other 
American institutions worth the attention of Euro 
peans. The annual meeting of the Society of Ameri- 
can Florists, to be held at St. Louis during the second 
week of August, is an event of importance, and should 
be attended by all who can possibly manage it. St. 
Louis is within easy distance of Chicago, and the most 
complete botanical garden in the United States may 
| be seen there. The annual meeting of the American 
|Seed Trade Association takes place in Chicago this 
| year, August 14 to 16, and the International Horticul- 
| tural Congress, to be held in connection with the Co- 
|lumbian Exposition, will convene on the latter date. 
| Fairmount 2ark, Philadelphia, and Central Park, 


GOING TO THE GREAT EXPOSITION—THE TWENTY HOUR TRAIN FROM NEW YORK _| New York, deserve inspection from all visitors, as do 


' Y . — THE > . |the nurseries of Messrs. Pitcher & Manda, at Short 
TO CHICAGO—VIEW ON THE MOHAWK RIVER. | Hills, New Jersey, and the rose establishment of Mr. 


| John N. May, at Summit, New Jersey. These two 
building is to be filled with orange trees. All the ten-| pools and ponds are utilized for aquatics. No deserv- | commercial establishments are readily accessible from 
der plants not of gigantic size will find a good tempo-| ing class of plants has been neglected, and the best of | New York, and so is Dosoris, Glen Cove, the beautiful 
rary home in the rear of the building, where the roof | such kinds are shown in bewildering profusion. The |island home of Charles A. Pana, Esq., the editor of 
is of glass, while the front and ends are designed for| preparation and adornment of the grounds has neces- | the Wew York Sun. The gardens at Dosoris are in 
the reception of the miscellaneous exhibits which do| sarily been a protracted and laborious work, but every- | charge of Mr. Wm. Falconer, and he can show visitors 
not require an extraordinary amount of light- | thing was found to bein an advanced stage on the | a great deal in the way of American horticulture, flori- 

A large number of the exhibits of hardier plants are| eve of the opening day. Another month, or perhaps ' culture, and landscape gardening. 

scattered about the grounds, and ona piece of land | six weeks, must elapse before all 
known as the ‘‘ Wooded Island,” in the body of water’ the little details can be wrought 
facing the Horticultural building. On this island, out, but this delay is due more 
which is about fifteen acres in extent, place has also to climatic conditions than to 
been found for an elaborate rose garden, which gives tardy application. 
every indication of being gorgeous in the extreme, The two men responsible for 
during the month of June. The exhibits raised on the the horticultural department are 
grounds from seeds, such as primulas, calceolarias, cine- Mr. John Thorpe and the Hon. 
rarias, etc., and the plants required for decorative pur- John M. Samuels. The latter is 
poses, have been, and some are still being cared forin a Kentuckian, highly educated 
a series Of specially constructed greenhouses, while and refined. He is forty-five 
















































































Then there are in the vicinity of Boston a few places 
of world-wide reputation. The famous Arnold Arbo- 
retum—fully described in recent numbers of the Gar- 
deners’ Magazine—is located at Forest Hills, a sub- 
urb of the city. The richest private collection of 
orchids in this continent, that of F. L. Ames, Esq., is 
a few miles out, at North Easton, Massachusetts. The 
gardener, Mr. Wm. Robinson, has a vast store of 
knowledge relating to orchids, and he grows thew well 
albeit he does not forget the other branches of the pro- 
fession, either inside or out of doors. In another direc- 
tion from the city, also a few miles away in the coun- 
try, we come upon the renowned establishment of H. H. 
Hunnewell, Esq., at Wellesley, Massachusetts. Here 
it isa Mr. F. F. Harris who ome over the garden, 
and all departments are well represented, There are 
a great many rare trees and shrubs on the grounds; 
the Italian garden, showing the only examples of 
topiary art to be found in the United States, is a 
——— a ane _ general en of 
the place is charming. The numerous greenhouses are 
GOING TO THE COLUMBIAN EXPOSITION—THE TWENTY HOUR TRAIN mele stocked with the leading peer 9 large propor- 
FROM NEW YORK TO CHICAGO. tion of which are orchids in the best varieties. Adjoin- 
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ing this place are the residence and grounds of Walter | 
H. Hunnewell, Esq., a gentleman whose able gardener, 
Mr. T. D. Hatfield, has attained an enviable position | 
as a grower of chrysanthemums. 
Newport, Rhode Island, is a delightful seaside resort | 
in the summer months, sometimes called the Brighton | 
of America. Many wealthy Americans own paletial | 
mansions, with fittin parks, lawns and gardens, ei. her | 
in or near the city. Phe lawns especially are of match- 
less beauty, so refreshing and verdant in the seorch- | 
ing sun. he national capital, Washington, is another 
very attractive city. The noble government buildings, | 
magnificent avenues lined with trees on either side, 
grand drives and squares adorned with shrubs, flowers | 
and monuments, combine with rigid cleanliness and | 
the bright clear sky to make it a place in which one 
might desire to live and dream away his days. The 
United States Botanic Garden and the grounds and 
greenhouses of the Agricultural departinent are open 
to the public, and the gardens and greenhouses at- 
tached to the White House, the official residence of the 
President, may be inspected on application to the 
ardener, Mr. Henry Pfister. The distances from New 
ork to these gardening centers are—To Philadelphia, 
90 ; Newport, 188; Washington, 227; Boston, 282 ; Chi- 
cago, 912; and St. Louis, 1065 miles. These figures 
are not so formidable as they seem at first sight, rail- 
roads of the United States affording better methods 
and greater comfort in traveling than any in Europe. 
Some one, the poet Donne, I believe, has said that 
comparisons are odious. The phrase has long been 
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stands 35 ft. high and measures 14 ft. in cireumference 
at the base.— Black and White, London. 

The locomotive engraving on our first page is from 
sketches by Frederic Villiers, special artist for our co- 
temporary. 


TECHNICAL EDUCATION.* 
By MYER BLUMENFELD. 


Ir we look into the history of civilization, we can- 
not fail to acknowledge that the most conspicuous 
figure in it is the mechanic, who, in fact, has been the 
means of the world’s advancement. 

The civilization of a country is judged by its 
mechanical industries, which could not exist but for 
the skilled hand; therefore, we see what an impor- 
tant factor in the progress of a nation is the good 
workman; and how greatly an education of a tech- 
nical character would contribute toward its advance- 
ment by increasing the number of mechanics. It is 
surprising that so little effort is made in our public 
school educational system to supply the want of such 
instruction. ‘‘A boy graduated from a public school 
has no occupation and is fit for none.” He is quite 
ignorant of the useful callings or pursuits of life, 
ignorant of any manufactured article. By the in- 
struction received in public schools it might appear 
that there are no such things as applied science, 
manual labor, machines and tools. 

Mental improvement is, no doubt, an inappreciable 
blessing, but in order to execute an idea, the hand 


EXPOSITION—THE COLUMN 


OF ORANGES, 35 FEET HIGH, FROM LOS ANGELES, 


CALIFORNIA. 


proverbial, but I have always doubted the complete- 
ness of its wisdom. True as it may be in a degree, I 
still hold that it will not be altogether disagreeable, 
nor yet unprofitable, to come and see some at least of 
the things and places herein mentioned, and to range 
them side by side with the memories of other lands. It 


is needed as much as the brain. Thoughts are de- 


monstrated by deeds. An idea is worth little unless | 





never live to achieve anything of importance in this 
world. Commercial cities are crowded with young 
men who have no ambition higher than to obtain a 
clerkship. They swarm in numbers, a burden to 
themselves and to their friends. This condition does 
not arise because there is nothing todo. In every 
branch of skilled industry there is an active demand 
for good workmen. In consequence of this, the poor 
boy who has no trade and the well educated college 
graduate together go begging for a place. This would 
not occur if the youth were taught the use of tools. 
A boy with a knowledge Of scientific principles, who 
knows how to handle tools, will seldom have occasion 
to advertise for employment ; thus the department of 
clerical labor would not be so crowded by thousands 
who are now regretting that they have no trade. 

The cause of this scrambling for clerical office may 
be ascribed to the erroneous ideas that are entertained 
by parents concerning the trades. The ambition of 
parents to have their children rise in the world leads 
them to think that mechanical industry is demeaning. 
This false idea causes the misery and wreck of their 
children, who enter pursuits that afford them little or 
no reward. A doctor’s or a lawyer’s career is the fore- 
most desire of parents for their sons. They do not even 
consider whether such professions may be overcrowd- 
ed. The result is that very few succeed, and so many 
more unfortunates are driven into any work they can 
obtain, ascribing this lack of work to ‘‘ hard times.” 
To one that has received a technical education ‘‘ hard 
times” seldom come. And why should they? Is he 
not prepared for the requirements of his work, im- 
provements and changes? This education teaches him 
not only the trade, but its very principles, its science 
and its applications. Machines are continually 
being invented. Mechanics are called upon to 
manage them. They are needed constantly. It is. 
therefore, evident that a surer foundation for prosper- 
ity cannot be laid than by learning a trade fechnically. 

ere shop experience cannot train one as does this 
education. = teach a trade, but only a technical 
education will prepare one for the constant changes 
and improvements that may occur in his trade. It 
lifts one above the intelligence of his fellow-workmen. 
It inspires one with an ambition to succeed. It devel- 
ops his thonghts, not confining him to the sphere of his 
labors, but expanding his mind to that of the improv- 
ing of his work. An honest and industrious mechanic 
is a blessing to the community and a most desirable 
citizen. 

It is time that blind prejudices concerning the 
trades give way to the true interests of youth. Tech- 
nical schools should be encou and extended. Our 
much-to-be-regretted public school education should 
be changed to one that relates more closely to the pur- 
suits of life. Then will the misery of lack of work and 
overcrowding in the professions be abolished, the coun- 
try become prosperous and happiness prevail. 








THE NEEDS AND OPPORTUNITIES OF A 
GREAT TECHNICAL COLLEGE. 


By Dr. R. H. Tuurston, Director of Sibley College, 
Cornell University, Ithaca, N. Y. 


VERY few laymen have a knowledge or even a con- 
ception of the magnitude of the work of educating a 
nation, and perhaps fewer still have any idea of the 
bearing of that work upon the prosperity and intellec- 
tual position of a country, among the nations of the 
earth. When we are told that there are in the United 
States about 40,000,000 of children requiring instruc- 
tion, 20,000,000 who have, or who will ask, secondary 
education, and at least 100,000 young men and women 
capable of and rightly demanding the opportunity of 
securing higher education, we get some slight idea of 
the facts of the case. When we are told that the United 
States government has given to the cause of educa- 
tion 150,000,000 acres of public lands, and that Cornell 
University alone has sold over $5,000,000 worth of her 
endowment, and has still 5,000 good farms left for 
sale, that States sometimes expend as much as $25 per 
capita of their population, and cities as much as B35 
on their public schools, we get a better idea of the ex- 
tent to which a people makes sacrifices of wealth for 
the benefit of the rising generation. Above $100,000,000 
are spent annually by the American commonwealth on 
education, maintaining 200,000 schools and their 300,- 
000 teachers; two-thirds of whom, by the way, are 
women. Even greater sums, proportiopally, are 
spent in some instances by European states. Prus- 
sia spent $4,000,000 on its great technical school at 
Charlottenburg. Zurich has spent about $500,000 on 
its great chemical and physical laboratories at its 
“Polytechnicum.” Saxony, half the size of Ve: mont, 

ys out nearly $500,000 annually on its university. 

he endowments of Harvard University are between 





yy rte $8,000,000; those of Johns. Hopkins are 
,000,000 or $5,000,000, and those of Cornell and of 


it can give birth to a form corresponding with it; and | Columbia fall between these enormous figures. The 


this cannot be done, except by the aid of manual 


| universities organized by the States as recipients of 


skill, upon which all improvements and progress de-| the famous land grant of 1862, and which, in the West, 
pend. To the mechanic is due the utilization of | are usually the apex of the educational pyramid of the 


should be stated that there are thousands of other} steam as a motive power. Electricity owes its present 
places, private, public and commercial, in the United | exalted condition to the ingenuity of the mechanic, 
States well worth a visit, circumstances permitting;|for the greatest electricians were mechanics. From 
but in view of the limited time that most persons can | the insignificant fact that amber, when rubbed, will 
devote to this sort of thing, the writer has aimed to/| attract light bodies, the mechanic has, by his prac- 
name only the best of representative types. | tical applications, developed a power which, from 
M. BARKER. the contrivances used for generating it, promises well 
= i be tea Anew igs - ~ ees power of t oo So 
mu PD , > | | the steamboat, railroad, cotton’ gin, and hundreds of 
AT THE WORLD'S FAIR. | other inventions that have completely revolutionized 
To European visitors the overcrowding of public | society, have obtained for the mechanic an immortal 
vehicles in America seems to show an indifference to| fame, and demonstrated the value of a technical edu- 
public safety on the part of the government which is | cation. 
iimost criminal; but in Chicago, writes our special| To the skilled hand science is largely indebted for 
rtist, this negligence is carried to an appalling extent. the means of its advancement. What a wonderful im- 
some of the early trains running from Chicago city to | pulse to the spread of knowledge has been given by 
the World’s Fair were packed so full that they even| the telescope, microscope and the various other appa- 
had contingents of passengers clinging on to the loco- | ratuses now at the command of the scientific man ! 
motive. Neither the railway nor government offi- | Weare apt to associate in our minds the use of tools 
cials interfered, and the crowd, eager to reach the| with lack of education or refinement. The word 
Exhibition, traveled as it pleased.—The column of) mechanic suggests a grimy face and greasy hands ; 
oranges which forms such a novel feature in the Hor- and it is this erroneous idea that drives thousands 
ticultural building is the great exhibit from Los Ange-| into pursuits not requiring mechanical skill, and they 
les. Of late vears orange orchards have extended enor- | . hihe ’ a 
mously in that part of California, whence also comes a|  « prize essay, delivered at the Hebrew Technical Institute, New York. 
large oxhibit of various other fruits. The column | commencement, June 16, 1993, 





State, are ee by a State tax varying from one- 
tenth of a mill down, and the State is coming to be the 
parent of the educational system throughout that sec- 
tion of the country. 

But great as are the endowments and large as are 
the appropriations for education on both sides of the 
Atlantic, the work is but just begun, and we give, in 
the following phs, some idea of the needs and 
the opportunities of our New York State institution of 
higher education, in those departments which most 
concern and interest the readers of this journal. Con- 
trary to the custom in the States above alluded to, 
New York, however, has never contributed to the 
work of promotion of education bearing especially upon 
agriculture and the: mechanic arts, has neither 
levied a State tax, as is usual in other States, nor 
given any large sums by direct appropriation. Until 
the present year the State had never given a dollar 
from its own resources to the ‘‘ Land Grant College” of 
the State; but had simply turned over to it the con- 
tributions received from the United States Treasury. 
The last legislature appropriated $50,000 fora new 
building needed by the agricultural department. 

Meantime, the State has compelled the University 
to educate without charge over 500 students at a 
cost to the institution of over $150,000a year, This 
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expense is met by the income received from the gifts 
of Mr. Cornell and others, which now aggregate sev- 
eral millions, and constitute the endowment above 
mentioned. The load is greater, however, than the 
university can carry, and it is now running behind 
and must find new frierds, secure fair compensation 
from the State, or tax and reduce the num of its 
own paying students. The president and trustees 
have appealed to the State to relieve them from this 
embarrassment; but the only response thus far has been 
the contribution of the estimated cost of one new struc- 
ture, which will, when finished, still further load the 
university by its annual costs of maintenance, some 
$4,000 or $5,000. The excess of expenditures over re- 
ceipts during the current year is stated to be $36,000, 
oan the excess of costs of instruction of the State free 
scholarship appointments over receipts from the State 
are $150,000. : 

In what follows, the work and requirements and the 
opportunities for further good work on the part of its 
school of engineering and mechanic arts only are refer- 
red to; but similar opportunities and similar good work 
may be probably found characterizing every great in- 
stitution of learning inthe country. This is especially 
true in the Eastern States, where their work is sus- 
tained wholly or mainly by private liberality of the 
wealthy classes. These extracts are from a statement 
made to the trustees of Cornell University and the 
friends of the college by the Director of Sibley College, 
the largest of the professional schools of the university; 
from which school graduate, this year, over one hun- 
dred students in mechanical engineering, about one- 


half of whom are especially trained as electricians. | 


This is by far the largest y of young men yet pass- 
ing into the profession from any school or college known 
tous. The paper gives some idea not only of the mag- 
nitude and importance of the work of any one of our 
great schools of engineering, but, and especially, of the 
fact that the larger the institution and the ater its 
work, the more certainly will its needs and its oppor- 
tunities transcend its power of meeting them. he 
people are sure to ask of such an institution, at all 
times, more and more proportionally as it _— in ex- 
tent of its work and in its usefulness. herwise, as 
stated by the writer of this paper, in one of his earlier 
communications : ‘‘ The more liberal the endowment, 
the more certainly and in higher proportion will suc- 
cess be assured. Each dollar added accomplishes 
more than a dollar previously expended. The founda- 
tions are laid, largely out of sight; but the superstruc- 
ture rises more and more into view as the edifice is 
built up, and every added part is more visible and 
more evidently useful than that which lies beneath.” 
The larger the business in education, as elsewhere, the 
larger the opportunity for the still more profitable use 
of additional capital; and this is true of every success- 
ful college in the country. All need, and can profitably 
use, vastly larger endowments than they have or are 
likely to have. For Cornell University and Sibley Col- 
lege, in the following article, read the name of any 
other large institution of learning, and the language 
will apply equally well. 

““SIBLEY COLLEGE, during the year 1892-3, exhibited 
continued growth in number of students and strength 
of its course. The number of regular undergraduate 
students enrolled during the year, as given in the Uni- 
versity register, for each year, has been as below : 


S. 8. S%. SR 8. BD. S. BR 8. 


Enrolled.... 63 106 168 220 283 369 428 501 546 
Graduated.. 5* 19 22 32 54 52 


‘The number of graduate students has also gradu- | 


ally risen to about 30, the present year, and the num- 
ber of ‘special’ students, formerly com tiveiy nu- 
merous, has fallen to9. The total enrollment for the 
year 1892-3 has thus been nearly 600 in Sibley College 
alone and about 1,700 for the University as a whole, 
aw College having recently registered about one- 
third. 

“It is sufficiently evident that, so far as numbers of 
students are an index of its efficiency. the college is 
shown to have become successful to a degree that 
gratifies, even if it does not yet fully satisfy. every 
friend of the great educational movement of which it is 
the index. lts purpose, as declared in the statutes upon 
which the University is founded, is mainly to promote 


the welfare of the ‘industrial classes’ by furnishing | 
them opportunities for ‘liberal and practical educa- | 


tion’ in the vocations in which they engage. The un- 
ere courses in Sibley College and in the College 
of Agriculture may be considered as the immediate 
outcome of, and answer to, thisdemand. The require- 
iment is met to-day in a very remarkably complete man- 
ner by the operation of these courses, and the only 
difficulties standing in the way of still further and 
indefinite advance are pecuniary. Given the needed 
capital, and the college may readily be converted 
into a ‘technical university.’ At the moment, the 
high tuition fees which it is necessary to exact from 
this particular body of students, and the inability to 
provide for extension of the upper grades of instruc- 
tion in the development of special departments of 
engineering, or even to provide the number of teach- 
ers and quality of instruction desirable, are the serious 
obstacles to further progress. Up to its limit, how- 
ever, the work of the college may be said to be 
satisfactory. In fact, students now come to Cornell 
University from all other great colleges and from all 
the technical schools—in fact, from all parts of the 
world—to secure the instruction which is here offered 
in our undergraduate as well as our graduate courses. 
Students have come from England, from Australia, 


from the Pacific coast, and from the West Indian | 


Islands. Graduates of Harvard and Yale, from the 
University of London and from the University of Syd- 
ney, and from literary and technical schools of all 
grades, are with us pursuing studies or engaged in 
researches, such as are the usual work of our own 
students, 
_* THE OPPORTUNITIES OF CORNELL UNIVERSITY, 
in the field assigned as the peculiar province of the 
various departmentsof Sibley College and of its pres- 
ent and prospective schools are vastly greater than her 
needs and grander than her present and immediately 
pecepestive visible nen, great as are both. 
he most crying need of this country and of this State 


é rng 1886 no students in electricity were formally registered in Sibley 
‘o) 2. 





'is a complete and well organized and properly propor- 
| tioned and inter-related system of technical instruction 
| for the people, nning with primary and manual 
training schools, including the trade school system. 
This last now constituting a network covering every 
country in Europe, but is almost unknown in the 
United States. and is here overtopped by such higher 
schools and colleges as this is coming to be. Cornell 
University, however, still possesses no such magnificent 
and fruitful de ents of research, the highest branch 
of culture, whether in literature, science, or the 
arts of construction, as are sustained by some of the 
smallest states of Europe. Our opportunities lie here, 
more than in any other possible line of work. So long 
as our country is ina position to profit by the founda- 
tion of twenty technical universities, such as are not 
even seen in any one instance in the United States, of 
fifty trade schools and colleges, such as this is the germ 
of, simply, and of 2,000 technical high schools and 
manual training schools, which numbers represent the 
| proportionin which such schools exist in the best edu- 
cated countries of Europe, Cornell University and Sib- 
ley College will never lack for opportunity. Two 
| thousand professors and 25,000 students should be to- 
| day engaged in teaching and study in universities and 
| coll like this. ‘ 
| “Such ——— as here exist are especially 
e 





romising where a beginning has already been made. 

utside the essential work of the college as now estab- 
lished, there are a number of singularly grand oppor- 
| tunities for the promotion of great and fruitful work. 
| “*In art, there is to-day no suitable provision for 
such instruction as is desirable and such as would be 
| creditable to a great university like Cornell. The art 
section of the Sibley College department of ee 
and art has been well] started, however, on a sma 
seale, and the instruction furnished during recent 
| years in free hand drawing, sketching, water color 
bee modeling, and its special occasional work, as 
china decoration, is of such quality as to attract the 
pleased attention of all visitors interested in the sub- 
ject and to show that the foundation of what may 
readily, with sufficient capital, be made a splendid su- 
| perstructure. Industrial art is the main outcome and 
warp os of this work and the reason of its prosecution; 

ut there is here a grand opportunity to develop a 
| school of art in which art shall be pursued for art’s 
| sake, and in which painting and sculpture shall find 
ja home suitable alike to their great mission and to 
| the standing of the university which gives them place. 
| “A still grander opportunity, in some respects, and 
| unquestionably greater in the promotion of the pri- 
mary pu of our organization, is to be found in 
the formal foundation and organization of a depart- 
| ment for research, raising it upon the foundation al- 
| ready well and solidly laid in our ‘mechanical labora- 
tory.’ As was remarked in the Sibley College Journal, 
recently : 
| ‘** Outside the plans of the founder and his son, now 
| adopted asan architectural working hypothesis, there 
| is, at the moment, but one other structure imperatively 
| needed; and it is hoped that some well-to-do friend of 
| the university. interested in the work of Sibley Coll 
| in applied science and in engineering, and especially 
in research, may be glad, ere long, to build and endow 
it, and to give it his name, as acontribution to science 
and technica] education and as a memorial to bea 
|source of pride and pleasure to his wy so long 
as Cornell University and Sibley College shall endure. 
This is the much-needed engineering laboratory for 








| and for the better instruction of classes in that depart- 
| ment, experimental eagineering, which is now doing 
| such admirable work. Perhaps no other department 
in the University is now so much in need of assistance 
as is this. It has been im ible, for two years past, 
or more, to even accept all the good things our friends 
would give us to improve our equipment, in conse- 
yw of lack of space in which to install them. Whole 

epartments of engineering science remain unexplored, 


endowed department devoted, from senior professor to 
youngest student, to the prosecution of investigations 
seeking to reveal the facts and principles upon the ap- 

lication of which all our material and much of our 
intellectual p depends. Chemical and physical 
laboratories and astronomical observatories, although 
numerous; and often productive of valuable work, 
in this country as well as in Europe, are none too 
common or too well equipped; but in the field of 
engineering, where ten are needed for one laboratory 
of pure science, we actually have not one, where there 
are many of the other kind. One such laboratory of 
enginee research at Cornell, well equipped and 
handsomely endowed, would domore for the promo- 
tion of the welfare of the one than is accomplished 
in the whole country, in this direction, to-day, and 
more than could possibly _ similar expenditure in 
less immediately and practically important direc- 
tions. 

“The foundation of schools of the mechanic arts, of 
so-called trade schools, of which hundreds dot the soil 
of pene of which we have not a dozen of importance 
in our whole country, constitutes another of the oppor- 
tunities presented for investment of funds at Cornell 
University and in connection with Sibley College. It 
was in this direction that the sympathies of Mr. Cor- 
nell were most strongly called out. His idea of the es- 
tablishment of such schools in such manner that stu- 
dents working in them should be able, to some extent, 
at least, to earn their expenses, although proving im- 
practicable, illustrates the fertility of his philanthropy. 
A system of schools of the trades, of wood working, of 
biacksmithing, of foundry and machine shop practice, 
such as constitute a portion of the present organization, 
but devoted especially and explicitly to the instruc- 
tion of young men of less, or even of no, knowledge 
of the higher mathematics, or languages—technical and 
trade schools for the average mechanic—would do even 
more good than a new school of engineering, if founded 
upon a sufficiently large and strong basis. Weaving 
schools, numerous in Europe, unknown in this coun- 
try, and needed more than our people can realize 
until they discover how far their absence deprives 
them of their own markets for textiles, are trade 
schools which, once established here, would lend 
us reputation, entitle the founder and the University 
to the gratitude of the whole nation, and ultimately 
extend and reform our whole system of textile manu- 
factures. To-day, all our designers of textiles, practi- 
eally, are educated abroad, and are commonly im- 
ported foreign-born workmen. To-day, Europe has a 
substantial monopoly of many of the finer and best- 

ing varieties of silks and woolens, such as should be 
principally supplied this market by our own spinners 
and weavers. he foundation of weaving schools at 
Cornell University would do more for the country than 
can the establishment of churches, hospitals, or pro- 
fessional schools for the always over-crowded ‘ learned 
professions.’ We are, and have been from the begin 
ning, building onward and always upward in the pro- 
gress of our — There exists a splendid o 
rtunity for any well-to-do friend of the people to build 
hese trade schools cn the broader and lower levels on 
which the ‘industrial classes,’ for whom the law and 
the charter of Cornell University were written, must 
mainly work; levels above which circumstances are 





continually raising the work of the present Cornell 
higher and higher, forcing it up more and more out 
of the field originally proposed for the University. 


| “Schools of engineering of special kinds, neverthe- 


90 5 107) research in applied science and in professional work, | less, are needed, and imperatively, and on the plane of 


our graduate schools. Our long-hoped-for graduate 
| schools of locomotive and railway engineering, perhaps 
having the broadest of all fields of application in this 
| country of nearly 200,000 miles of railway, having half 
the existing lines of the world, remain still to be or- 
ganized. ‘or this we need $100,000 to $150,000 in build- 
| ings, Be +e amne and materials and endowment, or an 
| assu’ income, giving us not less than $10,000 a year, 
| and we could spend, probably, still more profitably, 


and important subjects must be left untaught, not- | two or three times that sum. Once organized, it is 
withstanding their t importance, for lack of space | very likely that the railroads, seeing what advantage 
and because of our inability to add to our equipment | its operation would have for them, would do much to 
in these departments. A quarter of a million of dol- | sustain and promote its work. The extent to which 





lars could be economically expended in the erection of | experimental investigation is needed and demanded 


i structure, which would be a nobler monument 


than ever was erected in this country to any generous 
patron of higher education. Its operation would do 
more to promote the welfare of our State, of our na- 


expenditure in any field yet discovered by philanthro- 
pists or statesmen. Contributions of positive knowl- 
edge in the applied sciences, and especially in the 
departments of the mechanic arts and of engineering, 
will do more for mankind than all else ether; and 


with the limited facilities which it has been possible to 
collect to date at Sibley College, through the generous 


work has been performed in these directions, while at 
the same time giving what is thought to be an admi- 
rable course of regular instruction in the methods of 
scientific investigation as applied in engineering, and 
in teaching the practical use of every important in- 
strument or ~—~"—y employed by the engineer. Ex- 
tensive work has 

materials of engineering and general construction; 
some original research has resulted in real advances in 
professional and in scientific knowledge; some import- 
ant discoveries have been made, and occasionally an 
invention of value has been developed through the 
opportunities and in co uence of the healthful 
stimulus of this section of the course in mechanical 
engineering. In justice to the University, to the Col- 
lege, and to the corps of intelligent and earnest and 
industrious workers who have charge of this depart- 
ment, it is hoped that a laboratory of engineering 
research may soon be erected as the next step of our 
rapid but healthy growth.’ 

‘ All this is perfectly true, and even with the pres- 
ent limited facilities and with a corps of instruction 
overloaded and overworked in all directions, and with 
only the present small body of graduate students en- 
gaged in we have supplied a very large 
amount of vaiuable and original matter to the techni- 
eal and professional journals. It is difficult to imagine 





what may not be the result of the operation of a well- 





| presents a larger opportunity to the pepeeian founder 
|of a great techaiont edhe of the hig er rank than 








been done in the testing of the| 





| by the railways of the country, even now, is hardly 
conceivable by the layman; what could be done in re- 
search for this branch of our industrial system by the 
laboratories of such a school and their operation in 





tion, and of the wae than probably could an equal | conjunction with those of the College and of the Uni- 


versity is perhaps hardly conceivable by even the pro- 


fessional. No branch of professional engineering 


this. The existence, already, at this point, of large 


the promotion of scientific methods and the addition | and successful schools of engineering, with their large 
to our knowledge of facts and data bearing upon the | 
constructive arts is in the direct line. of progress. Even | ful courses, renders this the natural and especially de- 
| sirable location for the proposed new schools. 

|gating about this already established nucleus, the 
action of our many friends, a wonderful amount of | would be certain both of permanent and wee growt 


uipments, extensive laboratories, and mutually help- 


in magnitude and usefulness and of that highest effi- 
ciency which can only be attained in such an atmo- 
sphere as exists where a variety of both similar and 


| dissimilar institutions are collected to assist each other 
7 mutual direct aid and by that stimulus which comes 
re) 


wholesome and friendly rivalry. 
“* Among the great opportunities of the world, in the 
age seo of the best interests of the people, are those 
ay to be found at Cornell University and largely 


| in connection with the organization of Sibley College. 
| Original research is now unive 


rsally recognized asthe 
‘essential preliminary to the fullest development of 
industry,’ and the thousands of schools of ce and 
Germany and all their technical colleges and their uni- 
versities, whether technical or other, are organized in 
recognition of this fact. The hundred weaving and 
designing schools of England, her technical col 
and her trade schools are taking a similar constitution, 
and in Manchester alone 14, students are nightly 
patie by the systematic manner in which that nation 

as ente upon the task here set before Cornell Uni- 
versity by our own nation and State. Yet nowhere 
can be found a better substructure and larger opportu- 
nities for the erection of an orderly and systematically 
planned and mutually helpful aggregation of colleges 
and schools than in the United States and at Cornell 
University to-day. 

‘** Besides the schools and colleges needed and desira- 














ble, another need and opportunity is to be found in the 
establishment of scholarships and fellowships—especial- 
ly the latter—for deserving and talented men. Nothing 
can do more to insure the attendance of the most desir- | 
able class of students and the prosecution of the bigh- | 
est and best work in any direction than the presence, | 
as a nucleus, of a body of able and earnest men such 
as invariably composes the list of fellows in any insti-| 
tution. Sibley College, the largest section of the| 
University, is in this respect destitute, though deserv- | 
ing. One scholarship, that founded by Mr. Padgham, 
in memory of his son, and the possibility of securing | 
scholarships and a fellowship among those open to the | 
whole University, constitute the only present special | 
advantages of the College in this respect. The rf 
portion assignable, on the basis of numbers, would be | 
very large; but the advantages which may be now) 
offered students in the direction of higher research are 
80 great that the assignment or the foundation of fif- 
teen or twenty fellowships would undoubtedly prove a 
great help to the University and the College, as well 
as to the students thus aided, and to the country to | 
which they, in turn, would prove inexpressibly helpful. 

‘Graduate work is here already remarkably suc- 
cessful; but it can be made vastly more so by the pro- 
motion of this kind of work through fellowships and 
otherwise. The men who do this work are the strong- 
est and best men coming to the College, and carry 
away with them an influence that no institution can 
afford to ignore.” 


RULES FOR SAFE WIRING.* 


CENTRAL STATIONS—CLASS A-—FOR LIGHT OR 
POWER. 





THESE rules also apply todynamo rooms in isolated 


dlants connected with or detached from buildings used | and should not be placed on the same structure or | 


or other purposes, also to all varieties of apparatus of 
both high and low potential. 

Generators or motors must be : 

1. Loeated in a dry place. 

2. Insulated on floors or base frames, which must be 
kept filled to prevent absorption of moisture, and also 
kept clean and dry. 

3. Not exposed to flying or combustible materials. 

4. Each covered with waterproof cover when not 
operating. 


In no case musta generator be placed ina room | 


where any hazardous process is carried on, such as the 
working room of a cotton, jute, flax, woolen or flour 
mill. 

Care and Attendance.—A competent man must be 
kept on duty in the room where generators are operat- 
ing. 

Oily waste must be kept in metal cans and removed 
daily. 

Conductors.—From generators, switchboards, rheo- 
stats or other instruments, and thence to outside lines, 
conductors must be : 

1. In plain sight. 

2. Wholly on non-combustible insulators, such as 
glass or porcelain. 

3. Separated by non-combustible insulating tubes 
from contact with floors, partitions or walls through 
which they may pass. 

4. Kept rigidly so far apart that they cannot come in 
contact, 

5. Covered with non-inflammable insulating material 
sufficient to prevent accidental contact. 

6. Ample in carrying capacity, to prevent heating. 
(See *‘ Capacity of Wires ” table.) 

7. Connected by splices or joints equal in carryin 
capacity to the conductors themselves, soldered, i 
necessary, to make them efficient and permanent. 

8 When under floors or in distributing towers, 


placed in spaces ample for inspection and ventilation, | 


and provided with special insulating covering. 

Switchboards must be : 

1. So placed as to make it impossible to communicate 
fire to surrounding combustible material; accessible 
from ail sides when the connections are on the back, 
or may be placed against a brick or stone wall when 
the connections are entirely on the face. 

2. Kept free from moisture. 

3. Made of non-combustible material or of hard wood, 
filled to prevent absorption of moisture. 

4. Equipped with bars and wires in accordance with 
Rules 1, 2, 3, 4, 5, 6 and 7 for placing conductors. 

Resistance boxes and equalizers must be : 

1. Equipped with metal or non-combustible frames. 

2. Treated as sources of heat. 

8. Placed on the switch, or a distance of a foot from 
combustible material, or separated therefrom by 
asbestos or cement. 

Lightning arresters must be : 

1. Attached to each side of every overhead circuit 
connected with the station. 

2. In plain sight. 


3. On the switchboard, or in an amy accessible | 


place, away from combustible materia 

4. Connected with at least two earths by separate 
wires of large size. 

5. So constructed as not to maintain an are after the 
discharge has passed. 

Testing.—All series and alternating circuits must be 
tested every two hours while in operation, to discover 
any leakage to earth, abnormal in view of the poten- 
tial and method of operation. 

All multiple-are low potential systems (300 volts or 
less) must be provided with an indicating or detecting 
device, readily attachable, to afford easy means of 
testing where the station operates perpetually. 


Data obtained from all tests must be preserved for | 


examination by insurance inspectors. 
CLASS B—ARC (SERIES) SYSTEMS, 


Overhead conductors.—All outside overhead con- 
ductors (including services) must be: 

1. Covered with some insulating material not easily 
abraded. 

2. Firmly secured to properly insulated and sub- 
stantially built supports, all the wires having an in- 


sulation equal to that of the conductors they confine. | 


%. So placed that moisture cannot form a cross con- 
nection between them, not less than a foot apart, and 


° Ad by the National Electric Light Association at their Fourteenth 
Conven' held at Montreal, Canada, September 7, 8, 9, 10, 1891. 


vised at their Fifteenth Convention, held at Buffalo, N. Y., February 23, 
24, 26, 1808. 
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not in contact with any substance other than proper 
insulating supports. 

4. At least seven feet above the highest point of flat 
roofs, and at least one foot above the ridge of pitched 


roofs, over which they pass or to which they are at-' 


tached. 

5. Protected, whenever necessary, in view of pos- 
sible accidents to conductors or supports, from pos- 
sibility of contact with other conducting wires or sub- 
stances to which current may leak, by dead insulated 


| guard irons or wires. Special precautions of this kind 


must be taken where sharp angles occur, or where any 
wires might possibly come in contact with electric 
light or power wires. 

6. Provided with petticoat insulators of glass or por- 
celain. 
hibited. 

7. So spliced or joined as to be both mechanically 
and electrically secure without solder. They must 
then be soldered to insure capt wae and covered 
with an insulation equal to that on the conductors. 

The following formula for soldering fluid is ap- 
proved : 


Saturated solution of zine............. 5 parts. 
DEE ah-aver senthcntanen” s0stechaneee 4 parts. 
GROTTO, cctnecccec: -cacnenscesateees 1 part. 


Conductors should not be run over or attached to 
buildings other than those in which light or power is | 
being or is to be used, but on separate poles or struc- | 
ture always easily inspected. } 

Service blocks must be covered over their entire sur- | 
face with at least two coats of waterproof paint, and ! 
so mnaintained. 

Telegraph, telephone and similar wires must not be | 
placed on the same arm with electric or power wires, | 


pole. 
INTERIOR CONDUCTORS. 


All interior conductors must be : 


insulators to and through the walls, covered with 
extra waterproof insulation, and must have drip loops 
| outside, preferably slanting upward toward the inside, 
|}and bushed with waterproof and non-combustible in 
| sulating tube. 

2. Arranged to enter and leave the building through 
a double contact service switch, which will effectually 
close the main circuit, and disconnect the interior 
| wires when it is turned ‘‘ off.” The switch must be 
|so constructed that it shall be automatic in its action, 
| not stopping between points when started, and prevent 
an are between the points under all circumstances ; it 
|must indicate on inspection whether the current be 
| ‘*on” or * off,” and be mounted on a non-combustible 
|base in a position where it can be kept free from 
| moisture and easy of access to police or firemen. 

3. Always in plain sight, never covered, except in 
|special causes, where an armored tube may be neces- 
sary. 

4. Covered in all cases with a waterproof non-com- 
| bustible material that will adhere to the wire, not fray 
by friction, and bear a temperature of 150° F. without 
| softening. 

5. Indry places, kept rigidly apart at least ten inches, 
except when covered .(in addition to insulation) by 
waterproof, non-conducting and non-inflainmable tub- 
ing which must be strong enough to protect the insu- 
lating covering from injury. Conductors thus placed 
may be run not less than three inches apart, and be 
fastened with staples, under which are placed mechan- 

| ically rigid insulating strips or saddles of greater width 





than the metal of the staple, by which possibility of | t 


injury to the tube may be prevented. 

6. In damp places, attached to glass or porcelain in- 
'sulators, and separated ten inches or more. 
| 3 When passing through walls, floors, timbers or 
' partitions, treated as in central stations under like 
| conditions. 
LAMPS AND OTHER DEVICES. 


Are lamps must be in everv case : 
| 1. Carefully isolated from inflammable material. 
| 2 Provided at all times with a glass globe surround- 
ing the are, securely fastened upon a closed base. No 
broken or cracked globes may be used. 
8. Provided with a hand switch, also an automatic 
| switch, that will shunt the current around the carbons, 
should they fail to feed properly. 
4. Provided with reliable stops to prevent carbons 
| from falling out in case the claimps become loose. 





ex — parts. 


Where inflammable material is near or under the | 
|lamps, provided with a wire netting around the globe | 


and a spark arrester above, to prevent escape of sparks, 
melted copper or carbon. 

Incandescent lamps in series circuits, having a max- 
imum potential of 350 volts or over, must be governed 


lamp provided with a hand switch and automatic cut- 
out switch; when lights are in multiple series, such 
switches and cut-outs must not control less than a sin- 
gle group of lights. Electro-magnetic devices for 
switches are not approved. 

| Under no cireumstances will incandescent lamps on 
series circuits be allowed to be attached to gas fix- 
tures. 


CLASS C—INCANDESCENT (LOW PRESSURE) SYSTEMS 
—800 VOLTS OR LESS—OVERHEAD CONDUCTORS. 


Outside overhead conductors must be : 

1. Erected in accordance with general rules for are 
(series) circuit conductors, 

2. Separated not less than six inches, where they 
enter buildings as service conductors, and be provided 
with a double pole fusible cut-out, as near as possible 
to the point of entrance to the building, and outside 
the walls when practicable. 


UNDERGROUND CONDUCTORS. 


Underground conductors must be: 

1. Provided with suitable protecting devices at the 
ends of tube or conduit services inside the walls of 
buildings, as a guard against moisture and re i 

2. Terminated at a properly placed double-pole 
| house cut-out. 
| 8 Of specially insulated conductors after leaving the 


Porcelain knobs and rubber hooks are pro- | 


1. Where they enter buildings from outside terminal | 


5. Carefully insulated from the circuit in all their | 


by the same rules as for are lights, and each series | 


tube or conduit, and separated by at least 10 inches, 
until the double-pole cut-out is reached. 


INSIDE WIRING. 


Wire should be so placed that in the eventof the 
|failure or deterioration of their insulating covering 
' the conductors will still remain insulated. 

At the entrance of every building there shall be a 
double-pole switch place in the service conductors, 
whereby the current may be entirely cut off. 

Conductors must not be : 

1. Of sizes smaller than No. 16 B. &8., No. 18 B. W. 
G., or No. 3 E. 8. G. 

2. Lead or paraffine covered. 

8. Covered with soft rubber tube. 

4. Laid in mouldings of any kind in damp places. 

5. Laid in mouldings with open grooves against the 
wall or ceiling. 

6. Laid in mouldings where less than half an inch of 
solid insulation is between parallel wire, and between 
wires and walls or ceilings. 

7. Laid in plaster, cement, or similar finish, without 
an exterior metallic protection. 

8 Mouldings, where admissible, must have at least 
two coatings of waterproof paint, to be impregnated 
with a moisture repellant. 

Cleat work is not desirable, and cleats must not be 
used unless : 

1. In a very dry place. 

R.. In a place perfectly open for inspection at any 
time. 

3. They are of porcelain, or well seasoned wood, 
filled, to prevent absorption of moisture. 

4. They are so arranged that wires of opposite polar- 
ity, with a difference of potential of 150 volts or less, 
will be kept at least two and one-half inches apart, 
and that where a higher voltage is used this distance 
| be increased proportionately, 

5. There is a backing provided of wood at least half 
an inch thick, well seasoned and filled, to prevent ab- 
sorption of moisture. 

etal staples must never be used to fasten conduct- 
ors unless : 

1. Provided with an insulating sleeve or saddle rigid- 
ly attached to the metal of the staple, and havi 
such strength and surface as to prevent mechani 
injury to the insulation of the conductor. 

2. Under conditions in which cleat work would be 
acceptable, or where driven into a moulding specially 
adapted for open work. 


SPECIAL WIRING. 


Wherever conductors cross gas, water, or other me- 
tallie pi or any other conductors or conducting 
material (except are light wires), they should be sepa- 
rated therefrom by some continuous non-conductor at 
least one inch. In crossing are light wires the low 
tension conductors must be placed at a distance of at 
least six inches. In ‘wet places an air space must be 
left between conductors and ae in crossing. and the 
former must be run in such a way that they cannot 
come in contact with the pipe accidentally. Wires 
should be run over all pipes upon which condensed 
moisture is likely to gather, or which by leakage might 
cause trouble on a circuit. 

In rooms where inflammable gases may exist, or 
where the atmosphere is damp, the incandescent lamp 
and socket should be inclosed in a vapor-tight globe. 
This is not to be understood to include rooms where 
illuminating gases are used in the ordinary manner. 

In breweries, stables, dye houses, paper and pulp 
wills, or other buildings specially liable to moisture, 
all conductors, except where used for pendants, must 
De: 


1. Separated at least six inches. 
2. Provided with a durable, moisture-proof cov 


ering. 

| 8 Carefully put up. 

| 4. Supported by porcelain or glass insulators, 

| Moisture-proof and non-inflammable tubing may be 
| accepted in lieu of such construction. 

| No switches or fusible cut-outs will be allowed in 
| such places. 

Interior conduits must not be: 

1. Combustible. 

2. Of such material or construction that will be in- 
| jured by plaster, cement, or other surrounding mate- 
| Tial, or that the insulation of the conductor will ulti- 
| mately be injured or destroyed by the elements of its 
| composition. 

| 8. So constructed or placed that difficulty will be 
ar eg in removing or replacing the conductors. 

— to mechanical injury by saws, chisels or 
nails. 

5. Supplied with a twin conductor in a single tube 
where a current of more than ten amperes is expected. 

6. Depended upon for insulation. The conductors 
should be cove with moisture-proof material. 

The object of a tube or conduit is to facilitate the 
insertion or extraction of the conductors, to protect 
them from mechanical injury and, as far as possible, 
from moisture. 

Twin tube conductors must not be separated from 
each other by rubber or similar material, but by cot- 
ton, or other readily carbonizable substance. 

Conductors passing through walls or ceilings must 
| be incased in a suitable tubing, which must extend at 
least one inch beyond the finished surface until the 
| mortar, or other similar material, be entirely dry, 
| when the projection may be reduced to half an inc 
| Double-pole safety cut-outs must be : 

1. Placed where the overhead or unde und con- 
ductors enter a building and join the inside wires. 
| 2 Placed at every point where a change is made in 
the size of the wire (unless the cut-out in the larger 
wire will protect the smaller). This inclades all flex- 
| ible conductors. All such junctions must be in plain 


| 


| 


sight. 
‘4. Constructed with bases of non-combustible and 
moisture-proof material. 

4. So constructed and placed that an are cannot be 
maintained between the terminals by the fusing of 
the metal. 

5. So placed that on any combination fixture no 
group of lamps requiring a current of six amperes or 
}more shall be ultimately dependent upon one cut- 
out. 
| 6 Wherever used for more than six amperes (or 
where the plug or equivalent device is not used), 
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equipped with fusible strips or wires, provided with 
contact surfaces or tips of harder metal soldered or 
otherwise, having perfect electrical connection with | 
the fusible part of the strip. 

Safety fuses must be so proportioned to the conduct- 
ors they are intended to protect that they will melt 
before the maximum safe carrying capacity of the 
wire is exceeded. 

All fuses, where possible, must be stamped or other- 
wise marked with the number of amperes equal to 
the safe carrying capacity of the wire they protect. 

All eut-out blocks when installed must be similarly 
marked, 

The safe carrying capacity of a wire changes under 
different circumstances, being about forty per cept. less 
when the wire is closed in a tube or piece of moulding 
than when bare and ex to the air, when the heat 
is rapidly radiated. It must be clearly understood 
that the size of the fuse depends upon the size of the 
smallest conductor it protects, and not upon the 
amount of current to be used on the circuit. Below 
isatable showing the safe carrying capacity of con- 
ductors of different sizes in Birmingham, Brown & 
Sharpe and Edison gauges, which must be followed in 
the placing of interior conductors. 


Brown & SHARPE. BIRMINGHAM. Epson STANDARD. 
Gauge No. Amperes. Gauge No. Amperes. Gauge No. Amperes. 


0000 175 0000 175 200 175 
000 145 000 150 180 160 
00 120 00 130 140 135 
0 100 0 110 110 110 

1 95 1 95 90 95 

2 7 2 85 80 85 

3 60 3 75 65 5 

4 50 4 65 55 65 

5 45 5 60 50 60 

6 35 6 50 40 50 

7 30 1: 45 30 40 

8 25 8 35 25 35 
10 20 10 30 20 30 
12 15 12 20 12 20 
14 10 14 15 8 15 
16 5 16 10 5 10 
18 5 3 5 


Switches must : 

1. Be mounted on moisture-proof and incombusti- 
ble bases, such as slate or porcelain. 

2. Be double pole when the circuits which they con- 
trol are connected to the fixtures attached to gas pipes, 
and when six amperes or more are to pass through 
them. 

3. Have a firm and secure contact, must make and 
break readily, and not stick when motion has once 
been imparted by the handle. 

4. Have carrying capacity sufficient to prevent heat- 
ing above the surrounding atmosphere. 

5. Be placed in dry, accessible places, and be grouped 
as far as possible, being mounted, when practicable, 
upon slate or equally indestructible backboards. 


MOTORS. 


In wiring for motive power, the same precautions 
must be taken as with the current of the same volume 
and potential for lighting. The moter and resistance 
box must be protected by a double-pole cut-out and 
controlled by a double-pole switch. 

Are lights on low potential circuits must be : 

1. a by branch conductors not smaller than 
No. 12 B. and 8. gauge. 

2. Connected with main conductors only through 
double-pole cut-outs. 

3. Only furnished with such resistances or regulators 
as are inclosed in non-combustible material, such 
resistanges being treated as sources of heat. 

4. Supplied with globes protected as in the cases of 
are lights on high potential circuits. 


FIXTURE WORK. 


1. In all cases where conductors are concealed with- 
in or attached to fixtures, the latter must be insulated 
from the gas pipe system of the building. 

2. Whea wired outside, the conductors must be so| 
secured as not to be cut or abraded by the pressure of 
the fastenings or motion of the fixtures. 

8. All conductors for fixture work must have a water- 
proof insulation that is durable and not easily abraded, 





and must notin any case be smaller than No. 16 B. 
and 8. No. 18 B. W. G., or No. 3 E. 8. G. 

4. All burrs or fins must be removed before the con- | 
ductors are drawn into a fixture. 

5. The tendency to condensation within the pipes | 
must be guarded against by sealing the upper end of | 
the fixture. 

6. No combination fixture in which the conductors | 
are concealed in a space less than one-fourth inch be- 
tween the inside pipe and the outside casing will be | 
approved, 

7. Each fixture must be tested for possible ‘‘con- | 
tacts” between conductors and fixture and for “short | 
circuits” before the fixture is connected to its supply | 
conductors. 

_ 8 The ceiling blocks of fixtures should be made of | 
insulating material. 
ELECTRIC GAS LIGHTING. | 

Where electric gas lighting is to be used on the same | 

fixture with the electric light : 


1. No part of the gas piping or fixture shall be in | 
electrical connection with the gas lighting circuit. 


and both surrounded in damp places with a moisture- 
proof and non-inflammable layer. 

2. tected by insulating bushings where the cord 
enters the socket. 

3. So suspended that the entire weight of the socket 
and lamp will be borne by knots above the point where 
the cord comes through the ceiling block or rosette, 
in order that the strain may be taken from the joints 
and binding screws. All sockets used for wire or cord 
pendants should have openings at least equal to one- 
quarter inch gas pipe size. 

4. Allowed to sustain nothing heavier than a four- 
light cluster, and in such a case special provision 
should be made by an extra heavy cord or wire as a 
mechanical re-enforcement. 

5. Equip with keyless sockets, as far as practica- 
ble, controlled by wall switches. In no case may a 
lamp giving more than a fifty candle power be placed 
in a key socket on a flexible pendant. 


CLASS D—ALTERNATING SYSTEMS—CONVERTERS OR 
TRANSFORMERS. 
Converters must not: 
1. Be placed inside of any building, except the cen- 
tral station, unless as hereinafter provided. 
2. Be placed in any but metallic or non-combustible 


cases. 

3. Be attached to the outside walls of buildi un- 
less separated therefrom by substantial insulating 
ar ig °Y ; 

. Be placed in me pee than a dry and convenient 
location (which can secured from opening into the 
interior of the building, such as a vault) when an un- 
derground service is used. 

5. Be placed without safety fuses at the junction be- 
tween main and service conductors, and safety fuses 
in the secondary circuits where they will not be af- 
fected by the heat of the converter. 


PRIMARY CONDUCTORS, 


In those cases where it may not be possible to ex- 
clude the transformers and primary wires entirely from 
the building, the following precautions must be strictly 
observed : 

1. The transformer must be located at a point as near 
as possible to that at which the primary wires enter 
the building. 

2. Between these points the conductors must be heavi- 
ly insulated with a coating of moisture-proof mate- 
rial, and, in addition, must be so covered and protected 
that mechanical injury to them or contact with them 
shall be practically impossible. 

3. The primary conductors, if within a building, 
must be furnished with a double-pole switch, and also 
with an automatic double-pole cut-out where the wires 
enter the building, or where they leave the main line 
on the pole or in the conduit. These switches should, 
if possible, be inclosed in secure and fireproof boxes 
outside the building. 

4. The primary conductors, when inside a building, 
must be kept apart at least ten inches, and at the 
same distance from all other conducting bodies. 


SECONDARY CONDUCTORS. 


The conductors from the secondary coil of the trans- 
former to the lamps or other translating devices must 
be installed according to the rules for “inside wiring” 
for *‘low potential systems.” 


CLASS E—ELECTRIC RAILWAYS—POWER STATIONS. 


All rules pertaining to are light wires and stations 
shall apply, so far as practicable, to street railway 
power stations and their conductors. 


RAILWAY SYSTEMS WITH GROUND RETURN. 


Electric railway systems in which the motor cars are 
driven by a current from a single wire, with ground or 
floor return circuit, are prohibited, except as herein- 
after provided : 

1. When there is no liability of other conductors 
coming in contact with the trolley wire. 

2. When the location of the generator is such that 
the ground circuit will not create a fire hazard to the 
property. 

3. When an approved automatic circuit breaker 
or other device that will immediately cut off the cur- 
rent in case the trolley wires become grounded is intro- 
duced in each circuit as it leaves the power station. 
This device must be mounted on a fireproof base and 


| be in full view of the attendant. 


TROLLEY WIRES. 

Trolley wires must be : 

1. No smaller than No. 0 B. &8., copper, or No. 4 
B. & &., silicon bronze, and must readily stand the 
strain put upon them when in use. 

2. Well insulated from their supports, and in case of 
the side or double-pole construction, the supports shall 


also be insulated from the poles immediately outside the 


a wire. 
3. Capable of being disconnected at the power house, 
or of being divided into sections, so that, in the case of 
fire on the railway route, the current may be shut off 
from the particular section, and not interfere with the 
work of the firemen in extinguishing the flames. This 
rule also applies to feeders. 

4. Safely protected against contact with all other 
conductors. 

CAR WIRING. 
All wires in cars must be run out of reach of the 


sengers, and shall be insulated with a waterproof in- 


2. The wires used with the fixture must have a non- | sulation. 


inflammable insulation, or, where concealed between | 
the pipe and shell of the fixture, the insulation must | 
— as is required for fixture wiring for the electric | 
‘a 3. The whole 
grounds.” 
4. The two installations must test perfectly free of | 


installation 


connection with each other. 


PENDANTS AND SOCKETS. 


No portion of the lamp socket exposed to contact 
with outside objects must be allowed to come into 
electrical contact with either of the conductors. 

Cord pendants must be : 


LIGHTING AND RAILWAY POWER WIRES. 
Lighting and power wires must not be permitted in 


| the same circuit with trolley wires with a ground re- 
must be free from | turn, except in street railway cars, car houses and 
es stations. The same dynamo may be used for 


th purposes, provided the connection from the dyna- 


mo for each circuit shall be a double-pole switch so 
arranged that only one of ti circuits can be in use 
at the same time. 


CLASS F—BATTERIES. 
When current for light and power is taken from pri- 


mary or secondary batteries, the same general regula- 


R 2 Made of conductors, each of which is composed tions must be observed as apply to such wires fed from 
of several strands insulated from the other conductor dynamo generators developing the same difference of 


by a mechanical separator of carbonizable material, potential, 


|the words “constant contact.” 


CLASS G—MISCELLANEOUS. 


1. The wiring in any building must test free from 
‘* grounds” before the current is turned on. This test 
may be made with a eto bell that will ring through 
a resistance of 20.000 ohms where currents of less than 
250 volts are used. 

2. No und wires for lightning arresters may be 
attached to gas pipes within the building. 

8. All conductors connecting with telephone, dis- 
trict messenger, burglar alarm, watch clock, electric 
time and other similar instruments must, if in any 
portion of their length they are liable to become 
crossed with circuits carrying currents for light or 
poses, be provided near the point of entrance to the 

uilding with some protective device which will ope- 
rate to shunt the instruments in case of a dangerous 
rise of potential, and will open the circuit and arrest 
an abnormal current flow. Any conductor normally 
forming an innocuous circuit may become a source of 
fire hazard if crossed with another conductor through 
which it may become charged with a relatively high 


pressure. 


77 J. Decamp, Chairman, Comuntites 
SixPmet +f BARTON, —— to 
¥ dimen SMITH, Convention. 
M. D. Law, Chairm 1 
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THE TELEPHONE PATENTS. 
By A. G. HoLcomBE. 


Tue late failure of the New York Legislature to 
regulate telephone charges can only be accounted for 
by the fact that the telephone financial interest per- 
meated the investing —— of the community to 
such an extent that it is considered defamatory to 
doubt any of the mn sy of this gigantic monopoly. 
Relief can only come by opening the gates to compe- 
tition. 

The method patent which has been the mainstay of 
the Bell Company expired on the 7th day of March 
last. The remainin ll patent expires on the 30th 
of January, 1894. his is a combination patent, and 
has little force, now that itis no longer supported by 
the method patent; it simply covers the combination 
of a diaphragm capable of inductive action with a 
permanent magnet. A diaphragm of wood with its 
center connected to the armature of a magnet makes a 
much better receiver, and in no way infringes the Bell 
patent. 

In regard to the Edison patent, which is-supposed to 
eover the use of carbon in all its forms, which was 
recently issued, it can only be used for bulldozing pur- 
poses, and probably the twenty dollars paid for this 
purpose was well invested. The patent was stillborn 
and gives the owner no standing in court. 

The — that will require the most tact and 
money to extinguish is the Berliner patent, issued No- 
vember 17, 1891, and, unless this is brought before the 
courts in an honest and sensible manner, it will give 
the Bell monopoly nearly sixteen years more of life. 
The Bell Company will undoubtedly pursue the same 
course which it so successfully followed: to maintain 
the Bell patents, namely, bring a friendly suit and 

lace the case before the out in such a light that 
he judge will have no alternative but to sustain the 

tent, and then trust to judicial courtesy to get in- 
unctions in other courts. This Bell vs. Bell version 
is not conjecture ; it was brought to light by a con- 
gressional committee, and is now a matter of record. 
The Berliner patent was filed June 4, 1877, and for 
over fourteen years the patent was in interference with 
the Bell Company as plaintiff and defendant, making 
such a pronounced case of each as to form an indelible 
element of prejudice. 

The first claim in the patent includes everything of 
importance and reads as follows : 

“The method of producing in a circuit electrical un- 
dulations similar in form to sound waves, by causing 
the sound waves to vary the pressure between the elec- 
trodes in constant contact so as to strengthen and 
weaken the contact, and thereby increase and diminish 
the resistance of the circuit.” 

The essential feature of this claim is comprised in 
Now, remembering 
that there is no patent on an undulatory current, or 
upon the use of carbon in transmitters, we will take 
the Reis transmitter as an ecxample. This is an instru- 
ment that has been held by the experts forthe Bell 
Company as an instrument the electrodes of which 
are not in constant contact, and substitute carbon in 

lace of the platinum, and we have an instrument 
hat will talk just as well as the Blake transmitter; in 
fact it then becomes a Blake transmitter, which does 
not infringe the Berliner patent, for the reason that 
the electrodes are not in constant contact. This 
ean be demonstrated ina very simple manner. Arrange 
a hooded lamp and sheet of white pom so as to reflect 
a beam of light on the electrodes in such a manner as 
to show them in profile. Then with a camera throw 
an enlarged image on a white screen. As the elec- 
trodes intervene between the reflector and the camera 
they will appear dark on a white background. 

By talking into the transmitter in a usual tone of 
voice it will at once be seen that the Blake transmitter 
is anything but a constant contact instrument, for the 
breaks will occur more or less with every syllable and 
that, too, when the instrument is adequate to do its 
best work. To be in constant contact the electrodes 
must be fixed and perpetually in contact. 

In regard to the action by the Attorney-General to 
annul the Berliner — there is no possibility of a 
termination until the patent expires from some other 
cause. It is simply a bunghole through which mone 
is sucked out of the United States Treasury, and w 
be kept open as long as possible for the benefit of a 
few patent lawyers with their poor relations acting as 
experts at a per diem that would make a New York 
politician turn green with envy. It is probable, how- 
ever, that the case was instigated by the Bell Com- 





pany for the p' of staving off other suits. 
object of the patent law is to encourage inven- 
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tion by allowing inventors to reap a just reward for 
their labor, and the courts will protect the inventor as 
fur as it lies within their power to that end, but after 
that has been accomplished the courts cannot be ex- 
pected and will not uphold doubtful patents for the 
purpose of supporting a monopoly against public 
policy, for it cannot be said that Bell and all connected 
with him have not had due compensation. — Hlectrical 


Age. = ‘ 


THE NEW STOCK EXCHANGE IN MADRID 


A SHORT time ago H. M. the Queen Regent inaugu- 
rated the beautiful edifice erected on the Campo de la 
Lealtad and destined for the Stock Exchange. Repre- 
sentatives of the Chamber of Commerce, of Industry, 
of Exchange, and of Finance were present at the cere- 
mony, which, like all such affairs that are honored by 
the presence of the court, was very brilliant. 

From our engraving an idea can be formed of the 
severe and elegant exterior of the building, the work 
of Mr. Repalles. 

The whole structure is fireproof, the materials em- 
ployed being Novelda granite, brick, iron, zinc, marble, 
and the best of woods. 

The vestibule is 65 ft. 7 in. long by 26 ft. wide, and is 
provided with various doors, which give access to the 
main exchange hall, to the wardrobe, to the hall in 
which official notices are posted, and to the staircase 
leading to the room of the Board of Brokers. 

In one wing of the lower floor is the Bankers’ Hall, 





room of the Board of Works, and other rooms des- 








PHOTOGRAPHY WITHOUT AN OBJECTIVE. 


THE great advance which has taken place in the 
manufacture of sensitized films and the enormous in- 
crease in their sensibility to light energy has now 
brought photography without an objective within the 
sphere of practical work, and at this time it —_ prove 
interesting to note the real position of this method for 
obtaining photographic images. 

It will be found that the present literature on the 
subject is very meager, and that the accounts of the 
—_—_ ae are so conflicting as to be unreliable. 

ixperimenters have found that, with lange apertures, 
some positions of the sensitized recipient surface in the 
camera are better than others, and formule have been 
published, and theories have been propounded, on ac- 
count of this fact. 

The best known formula are as follows : 
leigh gives f=(27" »», where / is the least distance of 
good definition, 7 the radius of the aperture, A the 
wave length of G=0°000017 inch. 

A Frenchman, Captain Colson, also derives a con- 
stant from a wave length ; the constant is 0 00081 on the 
metric scale, and his formula, d?=0°00081 F, where d is 
the diameter of the aperture and F the least distance 
of good definition. his formula means that nine- 
tenths of a millimeter aperture has the least distance 
of good definition at one meter distance. 

r 
Mr. Dallmeyer gives the formula /=—where b is the 
A 


least distance in inches for good definition, and A the 





Lord Ray- ' 


worked out from the datum, that where the focus is 
sixty-four times the diameter of the aperture the time 
is one second. 

4. Phe experimental evidence is rather in favor of 
there being an infinite number of foci through an 
| aperture ; but, if the la apertures have distinct foci, 
| it almost follows that the small apertures must have 
| the same. 

5. Apertures above three-sixteenths of an inch in dia- 
meter do not produce photographic images in a camera; 
|an aperture of one-eighth of an inch ap to be in 
| the border land between holes which will produce im- 
ages and those which will not do so. 

6. The distance of the object from the aperture does 
not appear to have any influence on the definition or 
the foens. 

The only theory which will embrace these experi- 
ments is the supposition that when the light energy 
from the object grazes the edge of a suitable aperture, 
then the whole vibrations undergo a change of direc- 
tion, because the edge of the hoie becomes a new source 
of vibration. In other words, the infinite number of 
molecules on the edge of the aperture take up the vi- 
brations, and they form new centers, from which the 
vibrations of the light are transmitted on to the re- 
cipient surface in the camera. 

ut is not difficult to imagine the result which will 
follow this idea. The edge of the hole for all practical 
purposes becomes the object, as it is imagined to be the 
souree from which all ethereal vibrations emanate to 
the sensitive plate. If the longest focus could be ascer- 
tained by direct experiment, it would follow as a con- 
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THE NEW EXCHANGE, MADRID, “LA BOLSA.” 


tined for different purposes. 
cafe restaurant, a telegraph office, a telephone office, 
post office, and janitor’s rooms 

On the main floor is the Board of Brokers’ room and a 
hall for commercial conventions; and our attention is 
called to another hall above the vestibule, which is deco- 
rated with much taste and richness, But without ques- 
tion the most notable room in the palace is that destined | 
for the business of the exchange. It is 106 ft. long by 
65 ft. wide, and a 13 ft. gallery extends all around it. 
The hall is semicircular in form, and is 72 ft. high, 
The decoration is uousyally sumptuous. The pictures 
on the crescent-shaped lights in the ceiling illustrate 
allegories of certain Spanish provinces. They were 
painted by the well-known artist Taberner. In the 
triangles formed by the arches are the coats of arms of 
the most important nations, and in the frieze appear 
the emblems of Exchange and Commerce. The upper 
gallery, formed by columns of red marble with capi- 
tals and bases of gilt bronze, rests on pillars of Novelda 
stone. The glass ceiling is arranged in artistic panels. | 

As lack of space prevents our giving a detailed 
description of the allegories, we will refer only to 
the decoration on the central light, which consists 
of a group, the figure of Peace protecting Spain and 
Commerce, and displaying the motto Commercium 
ogee ine. 

The building is provided with two spacious cellars, 
and in the attic there are rooms for the employes, 

The structure covers 24,185 sq. ft. and the exchange 
hall more than 10,750 sq. ft. The total cost of the 
work is nearly $597,000, which shows that with a good 
administration a great deal can be accomplished with 





comparatively little money.—La llustracion Nacional. 


aperture. 
Captain Abney gives 2vAb, or, in other terms, the 
square root of the distance from the hole, multiplied 


by the constant 0°008, gives the diameter in inches of | 


the aperture which will give the best definition. 

The theory propounded by both Captain Colson and 
Captain Abney is the same, viz., that the wave phase 
from the edge first meets the wave from the center of 
the aperture in equal phase at the focus; the misfor- 
tune is, that the ite based on that theory by these 
two gentlemen are not in accord, as the latter gives 
the focus about one-half that of the former. 

Another view held by some experimenters is, that if 
with larger apertures a shorter focus be taken than the 
one given by their formula, then each point of the 
object makes an image on the recipient surface, which 


has the same shape as the aperture. What I have} 


found is as follows : 

1. A) large apertures give soft pictures; small 
ne sharp pictures, regardless of the focus em- 
ployed. An aperture of one-thirtieth of an inch will 
give just as good a picture at thirty-two inches, at 
sixteen inches, at eight inches, at four inches, at two 
inches focus, and where disks appear in the negative 
they have much more to do with the illumination of 
the object than they have to do with the short focus, 


as a appear like cone shadows. An aperture of one 
three-hundredth of an inch will give a sharp image at 
any focus. 


2. The photographic energy passing through an 


aperture is eight times greater than passes through | 


a lens having a stop the same size as the aperture. 
3%. The exposure required for ordinary plates can be 


On the opposite side is a | wave length G=0°000017 inch, and 7 the radius of the j sequence that another focus will be found at }, }, 3, 4, 


|} and so on of that distance. As the number of axes of 
vibration are considered to be infinite, on that account 
| the number of foci may also be considered infinite. At 
long distances the foci are remote one from the other. 
but as the distance between the plate and the aperture 
is approached, the foci become nearer and nearer to 
| each other, until the point is reached where the foci 
follow each other so closely as to escape observation. 
If there is any truth in this theory, it is evident the 
value of this method of photography must depend on 
the accuracy with which the edge of the hole is drilled 
|and upon its perfect circular form. Heretofore little 
care has been bestowed on apertures, and the designs 
of most are faulty. For example, it would be almost 
impossible to get a perfect image though a cylindrical 
or conical hole, the fiability of disturbances from other 
surfaces or edges is too great. As our appliances for 
drilling holes are improved, the time may reached 
when a perfectly circular aperture of one thousandth 
of au inch may be made, and a hole that size would be- 
come the best optical contrivance for enlargements. 
The skillful use of apertures will enable artists to 
select any description of texture for their subjects, and 
| the skillful use of foci any system of illuminating the 
| field of their pictures. 
| To give a practical illustration of the views express- 
ed in this paper, the writer has put in the market a 
quarter-plate camera fitted with two accurately drill- 
ed holes, the one aperture to give a soft picture on 
ordinary plates in one second, the other a sharp picture 
ip sixteen seconds; and yet the focus is only two 
inches for both apertures. The result of this contrivance 
is that now, instead of using a magazine camera or 
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dark slides, all that has to be done is to pack six, 
twelve, eighteen, or twenty-four cameras into a satchel, 
and to use a separate camera for each picture. The 
cameras are so light that nine cameras only weigh two 
pounds, and twelve cameras pack into the ordinary 
satchel for a camera. There is no machinery to go 
wrong, and the plates are in no way disturbed until 
they are fit to be developed in the dark room. 

The only requirement these cameras cannot yet fulfill 
is instantaneous pictures; the time, however, may 
arise when plates are so sensitive that even instan- 
taneous images will be within the reach of cameras 
without an objective.—Archd. C. Ponton, Br. Jour. 








THE PROPOSED OVERHEAD MERSEY 
BRIDGE. 


ACTING on a suggestion made some time ago by the 
Liverpool Chamber of Commerce that some more 
satisfactory means of communication between Liver- 
pool and the docks on the opposite side of the Mersey 
for the conveyance of heavy traffic from ship to ware- 
house are highly needed, plans have recently been 
drawn up for a high level road bridge to cross the 
Mersey between St. George’s Crescent on the Liver- 
pool side and Hamilton Square on the Birkenhead 
side. Schemes had been set on foot for a low level 
bridge or a subway, but these have been condemned 
as unsatisfactory. The projected bridge, as proposed 
by Messrs. John Webster and John Wood, civil — 
neers, of Westminster and Liverpool respectively, 
would be of the arched suspension type, in three 
spans, the roadway being suspended from an arch in- 
stead of the usual chain, a class of bri that is more 
economical in construction than any other under the 
existing circumstances, the conditions rendering it pe- 
culiarly applicable to the needs of the situation at 
Liverpool, where the fixed load is very large when 
compared with the moving load. In addition to being 
extremely rigid, it isalso put forward that this type of 
bridge lends itself to a certain amount of architectural 
treatment, much more than does the ordinary girder 
or the cantilever bridge. Each span is to have a clear 
waterway of 1,100 ft., the center span having a clear 
headway of 150 ft. above high water of ordinary spring 
tides, the clear headways of the outer spans being 
slightly less on account of the camber of the bridge 
ey 

Although the bridge has been designed with three 
equal spans, it is alternatively suggested that it may 
be advisable to have one large central span of say 
1,500 or 1,600 ft., with two smaller side spans, to give 
more room for maneuvering a large ship not under 
absolute control. This would, however, somewhat in- 
crease the cost of the structure, and it is a matter for 
future consideration whether the spans should be 
equal or not. The main ribs of the arches consist of 
eight octagonal steel tubes braced together, this form 
being of great strength, and offering a minimum re- 
sistance to the wind; the ribs being also hinged at 
the springing and at the crown to prevent any abnor- 
mal strain from varying temperatures. There would 
be a clear headway above the high level of ordinary 


similar manner to a portion of the New York overhead 
railway, or on girders supported by side columns. The 
double line of cars would run, it is ogee to and 
from St. George’s Crescent and Hamilton Square, and 
as the gauge of the line is similar to that of the Liver- 
pool Overhead Railway, it would not be difficult to 
join the two systems, or in any case make them run 
in connection with each other. The tram cars and 
rails would, further, be specially designed, so as’ not to 


| be overturned in the strongest 





of ornamental steel elliptical arches, of spans varyi 
to suit each particular condition, resting on o He | 
steel columns of light but substantial design, the whole 
being surmoun ya dsome cornice and 

railing. Al rtion of the heavy or wheel traffic 


arge 
on both sides of the river being near the docks, as it 
might be inconvenient to take it be the approaches, 
six large hydraulic lifts, each capable 
ing the largest lo 
provided in the bui 


of accommodat- 
when loaded, are proposed to be 
ngs over the abutments on each 















































The Liverpool approach, after leaving St. George's 
Crescent, would pass over the site of the buildi be- | 
tween James Street and Redcross Street, down the 
east side of George’s Dock, which it skirts until the 
entrance to the Floating Bridge is reached ; turning 
then to the left, over the line of the Floating bridge to 
the Liverpool abutment of the proposed bridge. It) 
would pass over the overhead railway and over the 
Floating Bridge, but at such an elevation as not to in- 
terfere in any way with the traffic of either of them. 
The Birkenhead approach, after leaving Hamilton | 





spring tides of 150 ft. at the center of the bridge. The 
bridge will allow for a clear roadway 40 ft. in width, | 
sufficient for at least four lines of wheel traffic, and | 
two outer footways, each 7 ft. 6 in. wide, the roadway | 
being laid with wood and the footways with grano- | 
lithic pavement. In addition to the — provision | 
for the ordinary wheel and passenger traffic, an over- | 
head electric tramway would be constructed along the | 
center of the road, supported on center columns in a! 


Square, would pass by an easy curve over various | 
streets at an elevation sufficient lor any traffic to pass 
under, on to the Dock Estate, over the gates bet ween | 
the Egerton and Morpeth Docks to the Birkenhead 
abutment of the pro bridge. Sixty feet would 
be the clear width of the approaches, giving a road- 
way of 45 ft. and two foctpaths of 7 ft. 6in. each, a 
double line of electric tram cars being over- 
head. The approaches are to consist, it is proposed, 
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A NEW CAR COUPLING. 


side, designed and arranged for carrying the up and 
down traffic simultaneously. — Zhe Daily Graphic, 








A NEW CAR COUPLING. 


The coupling and uncoupling of cars by means of 
the devices ordinarily employed requires some little 
time, and is quite a dangerous operation for the train 
hands, who are obliged to slip in between the cars be- 
fore the latter have come to a standstill. 

Our engraving represents a very ingenious apparatus 
that does away with such inconveniences by diminish- 
ing the time employed for the uncoupling, the coup- 
li using effected automatically. 

of the cars is provided .with a rod, T (Fig. Y 
called a drawbar, terminating in a metallic cap, 
capable of oscillating around an axis, a, -fixed to t. 

A system composed of two rectangular links, L’ and 
K, one of which, L’, is fixed to the rod, T’, of the fol- 
lowing car, and of which the other. K, is movable 
around an axis, D, fixed also to the rod, T’, embraces the 
cap, L, in the way shown in Fig. 1, when the cars are 
connected, that is to say, when the rods that form the 
extremities of the links, K and L’, are situated in front 
of the plane of the base of L. 

The recession of the link, K, that must take place in 
order that L may enter the space between it and the 
link, L’, is effected through a lever, B (Fig. 2), fixed to 
K at O, and the lower extremity of which is connected 
with a small piece, E, capable of moving in a slide 
through a frame, 1, carried along by acam H. The axis 
of this cam is actuated by a system of gearings and 
levers that can be set in motion at will. 

The operation of the apparatus is very simple. If it 
is desired to couple two cars by means of it, it will suf- 
fice to place them in juxtaposition after putting the 
eam, H, in the position shown in Fig. 5. 

The movable head, L, abutting against the extrem- 
ity of the fixed link, L’, will at the sume time raise the 
movable link, K, and enter the space between the two. 

At this moment, the hood, as well as the link. K, 
will resume its primitive position under the action of 
its own weight. 

In order to separate the cars, the cam, H, is made to 
take the position shown in Fig. 2, this having the effect 
of raising the link, K. The head, L, then having no 
longer any bearing point at its upper part, leaves the 
link, L’, in taking a nearly horizontal position. 

With this system, safety chains become useless. The 
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tension of the links keeps the buffers of the cars very 
near each other, and this has the effect of preventing 
shocks, a common cause of derailments. Moreover, the 
maneuvers of coupling and uncoupling are effected 
with great rapidity.—Les Inventions Nouvelles. 


THE GIFFARD CARBONIC ACID GAS GUN. 


Some interesting trials recently took place at Not- 
tingham with the Giffard gun, which, Jron says, is the 
invention of Mons. Paul Giffard, whose name is well 
known in connection with the injector. It was intro- 
duced to the publie about three years ago, but since 
that time it has been considerably modified in detail, 
although the principle remains the same. The pro- 
pelling agent is liquefied carbonic acid gas, which 
creates neither smoke, smell, nor noise, and is com- 
pletely under the control of the user. It cannot ex- 
plode, and should an accident occur to the cartridge 
valve, it would involve nothing more serious than 
waste of gas. The gun and its adjuncts are illustrated 
below, where Fig. 1 represents the rifle, which is 3 
feet 9 inches long, weighs 6 pounds when charged, and 
has a caliber of 0°295 inch ; a smaller size, however, is 
made. Fig. 2 is an enlargement of the working parts, 
while Fig. 3 shows the gas reservoir, and Fig. 4 the 
method of attaching it tothe gun. The rifle is of the 
hammerless type, and is handy in form and neat in ap- 
pearance. All the parts are interchangeable and ad- 
mit of repair at smal! cost. On reference to our en- 
gravings it will be seen that the gun is of ordinary 
form, fitted with an octagonal barrel and a Giffard re- 
servoir screwed on underneath it. The action is as 
follows : 

The movement of lowering the lever or trigger guard 
opens the bullet chamber for the insertion of the coni- 








THE WATERWAYS OF OUR COUNTRY AND 
THEIR USE IN MILITARY OPERATIONS. 


By W. T. Hitprup Houses. 


THE next war between the United States and any 
foreign power must be fought on the seas. If this be 
not the only scene of military operation, it will be the 
place for the first concerted attack. If hostilities were 
declared to-morrow, the enemy’s navy would move im- 
mediately upon our coast cities. ence the effectual 
defense of these cities should be our first thought in 
view of a probable naval conflict. Instead, it seems to 
have been our last. And yet, far-seeing statesmen 
have reiterated until it has almost become a proverb, 
‘Our exposed sea frontier must be put into condition 
for effectual defense against the assault of any hostile 
fleet.” How, we ask, can this be done? By utilizing 
our natural waterways of approach landboard, as a 
base of defensive operations; by removing any defects 
of nature in the construction of artificial supplements; 
and, thirdly, by making canals — artificial, which 
shall connect strategic points, and shall facilitate the 
transportation of troops and war supplies. 

The cities on our coast have an importance more than 
isolated; they are the front doors of the different States, 
and centers not only of outland but inland commerce. 
The shelling of one of these cities would temporarily 
paralyze human activity within a very large circle of 
country. The criticai importanee of the coast cities is 
evidenced in the fact that they are the usual metropoli 
of their respective States. ew York, Boston, and 
San Francisco are examples. The chief cause of their 
metropolitan development is in their position, which 
makes them the importing and exporting centers of the 
country. They are the commercial doors, which open 
for the vast and varied natural and manufactured 
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THE GIFFARD CARBONIC ACID GAS GUN. 


cal bullet, cocks the gun, moves a counter for recording | products of all lands on the globe. Through them 
the number of charges expended, and places the gun | come fruits of every clime to tempt the tastes, and cost- 


at “safe.” 


bullet chamber is closed, and a movement of the thumb | eye of the luxurious American. 
releases the safety catch. On pulling the trigger the | 


tumbler strikes the firing pin, which presses against 
the valve of the reservoir, opening it momentarily. 
This permits the regulated quantity of gas to escape 
into the bullet chamber, where it instantly expands, 
foreing the projectile before it through the barrel with 
increasing impetus until it leaves the muzzle. The re- 
servoir contains a sufficient supply of gas at a pressure 
of two tons per square inch for forty or sixty rounds, 
according as to whether the rifle is being used at a lon 

ora short range. The reservoir consists of a steel ot 
inder closed at one end, while at the other or outlet 
end it is fitted with a special valve, which only permits 
the regulated quantity of gas to enter the bullet cham- 
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ber at each pau of the trigger. These cylinders are 
tested up to three times the strength necessary to hold 
the gas under pressure, and are guaranteed to be per- 
fectly sound and safe. The charged reservoir may be 
kept for any period in any climate either on the gun 
or detached, without suffering deterioration or waste. 
As already intimated, provision is made for informing 
the user as tothe number of charges in the reservoir 
by means of a rotating dial which indicates by figures 
at every tenth round how many charges remain, the 
dial being set to indicate the number of charges in the 
reservoir at starting. This useful provision obviates all 
uncertainty as to the number of charges at disposal 
and prevents the possibility of annoyance from at- 
tempting to shoot from an empty reservoir. The rifle 
is specially adapted for rook or rabbit shooting, and 
will kill at sixty yards. In saloon practice as well as 
for recruits it must prove invaluable, as there is but 
little report, only the very slightest recoil, no smoke, 
and no fouling. Its other good points are accuracy 
and penetration, which, with the foregoing advan- 
t = were fully demonstrated at the Nottingham 
tria 


By returning the lever to its position the | ly fabrics from the looms of every zone, to delight the 


Out of these same por- 
tals of trade go the creations of skill and industry 


which make the United States the leader in the inven- | 
tions and mechanical activities of the world, while re- | 


| cent treaties of reciprocity pass through the same gates 


foodstuffs for the millions of mankind. They are also 
the pivotal markets for the internal traffic of each 
State. From all other cities and towns of the com- 
monwealth, products grown and made for the necessi- 
ties and luxuries of life pass through these great cen- 
ters of distribution, from thence, and to be diffused to 
each of the several places for sale and use. They are 
the objective points of every activity and industry, and 
of all exchange and purchase. In them, in a general 
sense, is centralized the energies and interests of the 
State. 

The destroying of a coast city would be like the 


could prevent. Itis true we have torpedoes, but these 
are of use only when backed by shore defenses, as tor- 
effects are more as a hindrance to remove while 
under fire than from any — of blowing vessels up. 
Thus the rich products of this northern frontier wo 
at a valuable war indemnity and at the mercy of 
he British fleet, for we not only have no fleet, but, as 
Canada owns the connecting canals, we would have no 
way of — any there. Toalleviate all this the re.ne- 
dy is plain, easy, and not expensive for a nation of our 
wealth. We could build canals, as I shall show later, 
fortify and provide effective armament, to oes, ete., 
for a few key points like Rouse’s Point on Lake Cham- 
plain. Fort Wayne, on Detroit River, would debar en- 
trance to Lake Huron, and some connecting points on 
the St. Lawrence River, like Ogdensburg. ese few 
expedients would prevent the enemy from gaining ac- 
cess to our web-like northern frontier, while by taking 
one more step, that will come up later, we could put 
as large a fleet on the lakes as nec 4 

As for our sea coast defenses, we have none, and here 
is where the greatest need is, for the works which exist 
now were designed long before modern ordnance came 
into use, and many have fallen into decay for lack of 
repair. Some of the earthworks were built in the last 
century, and none have gun batteries without guns and 
mortar batteries mortars, while the barbette guns are 
smooth-bores and have only carriages which expose the 
gunners to the fire of the enemy. 

Every port on our entire coast line could be entered 
by the fleet which any of the four great naval powers 

in spite of the efforts of resistance by our navy ; 
or if the enemy was obliged to operate from home as a 
base of supplies, England has seventeen battle shi 
and seventy-two cruisers, Russia eight cruisers, Italy 
five battle ships and six cruisers, France fourteen 
cruisers. All of these carry enough coal to operate on 
our coast. While the same powers have one hundred 
and eighty other vessels capable of operating from a 
base on this side of the Atlantic, making about three 
hundred, all or part of which threaten our coast. To 
be sure there are a number of possibilities which menace 
the successful operati of large war vessels on our 
coast, such as ammunition supply and seaworthiness, 
but considering these all, they are only possibilities, and 
should net be given great weight. 

Overshadowed by this SS necessity, what 
can we do to fortify our coast? It is true we are or 
soon will become the fifth naval power of the world, 
but to secure efficiency from our navy we must have it 
———— by capable coast defenses. For perfect 
defenses they are concomitant. As to the exact me- 
thod of construction, experts advance many. One ad- 
vanced some time ago to put our sea coast cities beyond 
the risk of capture, by providing for a fourfold line of 
defense, the outer one being of battle ships, the second 
of attendant gunboats and cruisers, the next of torpe- 
does, stationary and movable. and torpedo boats ; the 
last a line of heavy guns movated in turrets, casements 
and barbettes, together with mortar batteries, and in 
some places floating batteries. Gen. Wm. T. Sherman, 
in an articlein an 1888 North American Review, said 
that the old idea of five guns afloat still existed. And all 
that was needed to protect our coast cities against any 
foreign fleet was ‘‘a few tweive inch rifles at salient 
points bearing on sea channels, with steel casements, an 
abundance of cheaper ten to fifteen inch barbette or em- 
brasure guns with spherical cast iron shot supplemented 
by entanglements and torpedo system.” This seems a 
simple and effectual defensive plan, but not so com- 
plete as proposed by the policy rd of the navy, to 
which the matter has been referred. They have made 
out a careful and exhaustive plan for a navy and coast 
fortifications. It proposes to build ninety-two full- 
armed battle ships, together with thirty other armed 
| vessels, making one hundred and twenty ships of all 
| classes, besides one hundred and one torpedo ts, at 
a total cost of three hundred and fifty-five million dol- 
lars, a great sum, but inthe past twenty years we have 
wasted one-half of that in ae up and refitting 
|old vessels. Such a fleet with suitable coast defenses 
and improved waterways would make us impregnable. 

Let us now see what should be done to perfect a sys- 
tem of coast defenses. Congress referred this to the 
Board on Fortifications, consisting of military ex- 
ee and distinguished civilians, who made an ex- 
| haustive report in 1886. Though we have an extensive 
|sea coast, the fortification of twenty-seven places 
| would completely shield us, and, by securely defend- 
|ing eleven of them, two-thirds of all our commerce 
| would be protected, which would virtually protect all, 

as the expense of | modern fleets would protect 
|any but our largest cities. The Fortification Board 








| ants’ ears, which no land force that we could mobilize | 


killing of a commander in battle—the practical and | project that for New York both the entrance to the 
commercial sovereign of the State would be taken | sound and that of the ocean should be fortified by 
away. Considering the vital importance of these cities | armed revolving turrets, steel-armed casements, bar- 
to our entire industrial life, it is in the highest degree | bette and mortar batteries, submarine mines, and tor- 
necessary that they be at once carefully and effectu- o boats. This requires ninety-five guns, one hun- 
ally protected. Their exposed condition is well known | dred and forty-four mortars, and will cost eight million 
and continually ealled attention to by our wisest | dollars for ordnance, and fourteen million five hundred 
statesmen and military experts, yet scarcely any active | thousand dollars for defenses in which to mount them. 
steps have been taken by our government to remedy | In San Francisco there should be similar works with 
the evil, except to refer the matter to the Fortification ' one hundred and ten guns, one hundred and twenty- 
Board, and to listen to its reports. At this time not , eight mortars, at a cost of seven million two hundred 
one of our large seaport cities has any modern means | and fifty thousand dollars for ordnance, and eight mil- 
of protecting itself against a hostile fleet. The old | lion five hundred thousand dollars for defenses. 

signs of coast defense are useless, being too antiquated, Floating batteries are needed, which would add 
for service in withstanding the shelling power of pres- | ten million seven hundred and fifty thousand dollars 
ent heavy-armed battle ships, while the old mortars and|to the sum. In Boston forty-three guns and one 
smooth-bore rifles would be powerless in attempting | hundred and twenty-eight mortars will be needed at a 
to pierce their heavy armor. On the other hand, their | cost of four million dol for ordnance and five mil- 


long rifles could pound these weak defenses to pieces 
at a distance undisturbed by their return fire. 
We stand with idle hands, thinking we yet live in 





lion seven hundred and fifty thousand dollars for de- 
fenses. These, our three great centers, well defended, 
the others should be less costly fortified, and might 


the time when a monitor can be built in one hundred | appear in the order of their urgency. Lake cities, like 
days or a city protected by a few field batteries behind ie and Detroit; Hampton Roads, New Orleans, 
a hastily thrown up earthwork. Should war now be | Philadelphia, Washington, imore, Portland, Nar- 
declared, rudely and suddenly would our delusion be | ragansett Bay, Key West, Charleston, Mobile, New 
dispelled. In this advanced stage of the Se | London, Savannah, Galveston, New Haven, New Bed- 
progress of naval ordnance, time is a necessary requi- | ford, Wilmington, and Cumberland Sound. The en- 
site, no matter what money may be at command. As| tire sum for ordnance for these ports would be thirty- 
an example, in two weeks after a declaration of war | eight million dollars, and fifty-five million five hundred 
with England, she could put into our coast cities thirty | thousand and five hundred doliars for works, or a 
full-armed battle ships, and fifty cruisers, gun-boats, | total, including mines, torpedoes, floating batteries, 
ete., on to our great lakes, where our treaty of 1817 | ete., of one hundred and twenty-six million five hun- 
permits us only four vessels of less than one hundred | dred thousand dollars. 

tons each, armed with one eighteen pounder. These| The report of chief of engineers for 1892 says that the 
would soon batter Chicago down around its inhabit-| present project for defenses of New York Harbor at 


the southern and western entrances contem plates 
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an armament of nineteen twelve inch guns on lifts, 
seventeen ten inch guns, and nine eight inch guns on 
disappearing carriages, one hundred and seventy-six 
twelve inch mortars and submarine mines, operat 
from five minute casements. The monet for a part 
these has already been appropriated. These s will 
be fired over concrete and earth parapets. The mor- 
tars in use will be twelve inch caliber, of steel, firin, 
shells weighing eight hundred to one thousan 
pounds. One mortar battery is already in process of 
construction on Sandy Hook. But since, as is claimed, 
such great progress is now being made in armor resist- 
ance, as for instance the Harveyizing process of our 
own country, that soon all attention must be given to 
launching explosive shells on to the decks of the 
enemy’s ships, giving up the idea of penetrating the 
sides of vessels, it would be of great advantage to 
secure a mortar throwing high-explosive shells, which 
would do inealeulable damage on the decks of battle 
— But all ordnance departments are in a state of 
such evolution that coast defenses must be planned 
with discretion, and the line along which we now seem 
to be working is that of filling our conerete parapets 
with mortars and twelve inch rifles, which, supple- 
mented by ae systems, submarine mine stations, 
electric search lights, hydrophones, etc., would make an 
efficient barrier to any foreign power or powers. 
Having once secured ourselves against invasion on 
our seacoast, an important adjunct to such defenses 
needs to be taken under consideration—the supple- 
menting of our frontier protection by a system of in- 
ternal waterways. First of all, we should develop 
our natural water courses, removing obstructions and 
deepening river and sound beds to make navigable as 
far as possible the strategic rivers—rivers strategic 


because used in mobilizing troops and transporting | 


provisions—and building in connection with them a 
thorough system of ship canals, each of which would 
be of great commercial value, and in case of war of 
invaluable strategic importance. 

Paramount among these, and especially on account 
of the Panama scandal, is the Nicaragua Canal. The 


lion tonnage alone with Philadelphia and New York, 
two to three hundred miles, and considerable loss by 
us coast sailing ; while the Florida Canal, too, 
would save five to six hundred miles to all Gulf trade, 
and the inevitable loss by rounding the Florida capes. 
Thus we see that these canals are of such commercial 
importance that they are a necessity, and would be 
a gigantic step to developing our coast trade, being 
almost an air line route between Boston, New York, 
Philadelphia, Norfolk and the Carolina sounds. 

Yet the four canals would be of immeasurable strate- 
gic value in case of war. Another such a system could 
not be developed on either hemisphere. hey would 
permit of the rapid and easy mobilization of troo 
and war supplies, solving some of the base supply 

roblems ; they would effectually prevent any success- 

ul blockade of our coast cities, they would act as har- 
bors and lines of retreat for our cruisers and privateers, 
they would permit of the rapid concentration of war 
vessels for attack or defense. All of these are vital 
strategic considerations, and to some exteut the govern- 
ment has realized them, for three different surveys of 
the Delaware - Chesapeake route have already n 
made ; but the full advantage of such canais seems not 
to have yet been appreciated by the government. 
Many other minor canals have been proposed, such as 
Duluth-Mississippi Canal, Lake Borgne Canal, Lower 
Michigan Canal, connecting Saugatuck and Detroit, 
and many others, all of which are of commercial and 
strategic importance. Indeed, the time will come when 
every maritime nation on the globe will have as a 
recessary adjunct to its other defenses a complete sys- 
tem of canals which would permit of the rapid concen- 
tration of high floating batteries at any point of dan- 

r, forming a powerful ally to its other coast defenses. 

he sooner our government becomes aware of it and 
embraces this opportunity, the sooner will the United 
States secure a wilitary position among the powers of 
the world, and the nearer will approach the optimist’s 
day of universal peace. 
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idea of this canal together with Panamais as old as the 
discovery of the continent, but no active and thor- | 
ough work was done until this century, when in 1850 | 
and 1851 a careful survey was made, and only a few | 
years ago the Nicaragua Maritime Canal Co. was| 
incorporated, after having come to an understanding | 
with Nicaragua and Costa Rica. The estimates of 
the total cost of the canal have been from fifty millions | 
to ninety millions. It would be one hundred and 
seventy miles long, thirty miles of which is purely 
artificial construction, while the other one hundred 
and forty miles will be built by dredging, damming, etc., 
of the San Juan River, Lake Nicaragua and Rio 
Grande Valley. It is of great commercial and strate- 
gic importance, it shortens water routes to foreign 
commerce on an average of twelve hundred to sixteen 
hundred miles, while to the United States it shortens 
the route from eastern to western coast eight thou- 
sand miles, that gave last year overseven million tons 
of trade, and is as yet only in the infancy of its de- 
velopment. 

It would not be needful for the government to sub- 
sidize, for it would be a good paying investment, 
which private citizens would be glad to maintain. Its 
strategic importance cannot be undervalued; like all 
such inter-ocean canals it is a key position. Its strate- 
gic potency is strongly described by Commander H. 
C. Taylor, in his ‘Control of the Pacific.” The nation 
that controls the canals under terms of amity with 
Nicaragua will here find rest and refreshment for its 
fleets. Here may the delays of warlike complications, 
so injurious in sea water to the iron-hulled Frigates of 
our time, so fatal to their speed, be easily endured 
without loss of efficiency ; the crews growing healthier, 
the ships more clean-limbed and speedier in this great 
fresh water sea. Hence may issue squadrons in the 
height of vigor and discipline, striking rapid and ef- 
fective blows in both oceans, and returning to refit in 
this sheltered stronghold, and to draw from it nourish- 
ment and fresh strength for a renewal of hostilities. 
There cannot be imagined a more potent factor in de- 
ciding threatened difficulties, or in securing an honor- 
able peace with a powerful enemy, than the presence 
in this healthy ond engacioun water fortress of a strong 
fleet, prepared at a moment’s notice to issue fully 
a from either entrance for instant service in 
the Atlantie or Pacific. 

Another canal whose construction has but recently 
been agitated is one connecting the Hudson River and 
Lake Ontario. This canal would be of sufficient com- 
mercial importance to warrant its construction, and 
together with the Nicaragua Canal, it would give 
direct access to all the enormous commerce of the 
Great Lakes. This fact would answer any objection 
which might be made as to building a canal for strate- 
gic purposes only. The strategic importance is un- 
deniable. It would make impossible the blockading of 
New York, and give us access to Lake Ontario with 
our great battle ships and cruisers, while our defenses 
at salient points on the St. Lawrence would prevent 
the ingress of any foreign fleet. Thus we could soon 
overrun Canada if the war be with England. This 
canal should be supplemented by a ship canal at 
Niagara on our side in opposition to the Welland 
Canal, for two reasons: First, the Welland Canal is 
not a ship canal, having only fourteen feet of water; 
and secondly, in case of war with England, the canal 
would be immediately closed. In conjunction with 
this a ship canal should be cut from Lake Erie to the 

Jhio, giving deep water communication with the 
Gulf of Mexico by way of the Mississippi, and dredg- 
ing the Ohio and Mississippi would give a system of 
internal water communication that would effectually 
prevent any blockade of New York, New Orleans or 
lake cities, 

Another system which has been time and — 
urged consists of four canals, one across Cape Cod, 
another connecting New York with Delaware Bay, a 
third Delaware and Chesapeake Bays, while the fourth 
would cut across Fiorida, making direct communica- 
tion with the Gulf of Mexico. All these would be of 
immense commercial value. The Cape Cod Canal 


would save to the coast trade from two hundred and 
fifty to three hundred miles of dangerous navigation 
between Boston and other Atlantic cities. The New 
York-Delaware Canal, 

Canal, would save to the 





ther with the Chesapeake 
timore trade, of five mil- 


THE EFFECTS OF ALLOYS ON THE ME- 
CHANICAL AND PHYSICAL PROPERTIES 
OF METALS.* 

By Prof. W. C. RoBerts-AustTEN, C.B., F.R.S8. 


Fira. 1 is the receptacle previously referred to, and 
Fig. 2 the crucible. 

Testing Machine.—A small hydraulic machine of the 
single-lever a was employed, the general arrange- 
ment of which is shown in Figs. 3 and 4. The load is 
applied by a hydraulic ram, and measured by weights 
earried at the end of a bellerank lever working upon 
steel knife edges. The maximum tension that could 
be exerted on the specimen was two tons, and the 








is reflected upon a scale 50 in. distant. The frame is 
supported upon three hardened steel screws, two of 
which are sharpened and rest in slight centers punch- 
ed in the test rod, being held in them by spring clips. 
One of these two screws, however, is connected to the 
frame by means of the first of the multiplyi.g levers ; 
and hence any elongation of the rod is atly multi- 
plied by the mirror. The elongation is by this means 
magnified to the extent of 2,000 times. The total length 
of each specimen was about 7 in. and the length be- 
tween the jaws was 4 in. 

The calculations for the strength of the rods were 
made both upon the original and upon the final areas 
which the rods assumed before fracture ; but the final 
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section was not in all cases easy to determine. The 
rods usually fractured in one of two ways. Either the 
rod broke suddenly when the case presented no diffi- 
culty, or sometimes the metal did not break until it 
had become drawn out to a fine knife-like edge. In 
the latter cases the beam of the machine drop rap- 
~ a and in some trials it was found that, by care- 
fully, measuring the place of stricture, and then apply: 
ing again a diminished load, further extension did not 
occur until the load per unit of area of the constriction 
equaled the maximum load that had been previously 
applied to the rod; and that, when this load was ex- 
ceeded, a further rapid constriction would occur. On 
account of this fact, in all cases where such rapid flow 
oceurred, the area taken for calculation was that of 
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leve: was twelve times. The little appliance em- 
ployed for determining the limit of elasticity is shown 
in Figs. 5 and 6; it consists of a frame carrying two 
multiplying levers, to the second of which is attached 
amirror. A ray of light is allowed to fall upon this 
in a direction parallel to the axis of the machine, and 





* Second Report to the Alloys Research Commi! presented - 
stitution of Mechanical Engineers, April 20, 1898. a eee 
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the rod immediately prior to the constriction taking 
place. The tenacity of the worked and annealed elee- 
trotype copper, which forms the basis of the experi- 
ments, is given in curve No. 3, Fig. 7. The me as 
already stated, proved to be singu pure. 

In view of the great difficulty of otaining large quan- 
tities of pure copper, it is not easy to see what better 
method could have been adopted. Nevertheless such 
irregularities as are shown by the respective curves 
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TABLE L.—Trvstie Tests OF PURE AND VARIOUSEY ALtOTED Copper RODS SUBsECTED-T0 VARIOUS would be explained ; and it was clear that the method 
MEecHANICAL TREATNENT. detailed in the previous report was the one to follow 
- in the attempt to determine what happens during the 
Area of Cross le Strength] > solidification of ne a containing bismuth. A com- 
~ z Section Bs per Square Ioch prehensive series of alloys was prepared, and each 
——- es 3 q 3 eS # - member of the series was analyzed in the metallur- 
3.) ‘Rod 7s Hf. 3 a? e Suan tem —_ laboratory of the Royal College of Science; and 
8% = Orig! mee 8 & nina (09 Final g § he results will be given subsequently. Each alloy 
2” E | 8 3: Kren | Aree é was melted, and the thermopile, protected by a very 
Oe ec ies - thin tube of fire-clay, was inserted in the molten mass, 
1 68 | 0.234 | 0 0430 0.0353 | o.s2 | 1068 | 24,840 | 30,250] 200 | Copper containing 1.2 per cent. arvenic. Rods and its behavior during cooling was studied by the 
2! 130 = 286 | 0221 | 90384 | 0.0330 | 0.86 | 786 | 20,470 | 23,820| 16.6 as cast, without preliminary working. aid of the autographic method of registration. The 
3 | 224 = 435 | 0226 | 0.0401 | 0.0302 | 0.75 | 660 | 16,460 | 21,850] 150 Fractures like those in set containing 1.6 per results of these experiments, which have extended over 
Se Se | See | Sees | Scene | ose =) Geel oes ss | CaN CaEeS nearly a year, are shown in Fig. 9, and reveal a wholly 
6| 15= 69 | 0818 | 0.0373 | Mos38 | ORD | B72 | 18,020 | 20,180 | 200 | Very pure r with O1 per cent. bismuth unexpected fact in connection with the action of bis- 
: we ste as ocee aoe on 4 11.810 1.600 ise ‘aca. Roja tested ws cast. All a ome hs copper. On the left of = ey will be 
2° 209 | . ’ jumnar lure, in some cases deve! oun e time temperature curve of the cooling of the 
ol ae cis | ous | ome | cal onl wl al cel | roo purest copper which could be obtained. This is also 
11 | 992 = 568 | 0923 | 0.0990 | 00387 ' 0.99! 108° 2,770! 27901 06 oo” +4 9 A i — of ae meg ag ao 
a ’ . : actually obtained. It wi » observ at the por- 
191 We 6 a or Aguas o> tanh ee a —— ahi, tion of the curve which represents the evolution of the 
s , - latest heat of fusion is closely horizontal, and the an- 


14) 18 ~ 64 | 0246 | 0.0475 | 0.0380 | 0.80) 876) 18,450 
18 = 64 0 248 0 0483 | 0.0291 | 0.60 1188 | 24,600 
16| 18=64 | 0270 | 0.0672 | 0.0410-' 072! 1814! 317720 


0 0456 | 00200 | 0.65, 084) 21,580 
0 0308 | 0.0289 | 0.73 | 1200 | 30,150 
0 0373 | 9.0266 | O71 | 1140 ' 30,570 


17) 18=66 ) 0241 
18 | We 64 | 0.225 
19! 18 = 6 | 0.218 









































| oe | ° | 0 0206 es | 1108 | ee 
18 w= & 0.269 | 00568 | 0.0415 | 0.73 684 ' 12,040 | 16,480 6.0 
Effect of Slow and of Rapid Cooling upon Rods of Pure Copper, Cast Side by Side. 


Not worked Fracture short orystalline. 


23,050 200 | Not worked 
40,840 7.0 | Hammered, heated, and quenched. 
44,260 | 21 to $3! - e slowly cooled. 


Effect of Slow and of Rapid Cooling upon Rods Containing 0.2 per Cent. Arsenic, Cast Side by Side. 


32,910 | 30t0 40 | Not worked 
41,530 80.0 | Hammered, heated, and quenched. 
42,850! 200 slowly cooled. 


Effect of Heating and Quenching Alone, without other Work, upon Rods of Pure Copper, Cast Side by Side. 














20 18 = 64 0.241 ; 0.9456 ; 0.0388 | 085; 900) 19,740 | 23,130 85.0 | Tested as cast. 
2 18 = 6 0238 | 00445 | 00235 | 0.53 | O14 | 20,540 | 38,000 | 21to42/| Tested after having been heated and quenched 
three times in succession. 
22 li= 652 0.210 | 0.0846 | 0.0211 | 0.61 | 1044 | 30,170 | 49,480 87°0 |, This set of rods was made from copper of s 
23; 16= 50 0.197 | 0.0804 | 0.0130 | 043 | 900) 29,600 300 | 27.0 degree of purity. They were hammered, 
24 | 100 = 212 | 0.205 | 0.0830 | 0.0283 | 0.86 | 1020 | 30,920 | 86,040 0 . slowly annealed. All gave 
2% | 102 = 216 0.210 | 0.0846 | 00204 | 0.50 | 084 | 28,450 | 48,240 30.0 fibrous fractures, passing into granular as 
26 | 161 = 0.200 | 0.0343 | 0.0235 | 0.68 | 1032 | 30,000 | 43,9390 23.0 the temperature of the tee’ increased. 
27 | 218 = 426 0.187 | 0.0275 | 0.0133 | 0.48 | 798 | 29,020 000 26.0 
28 | 249 = 480 0.208 | 0.0340 | 0.0198 | 0.68 | 960 | 28,240 490 37.0 
29 | 826 = 617 0.188 | 0.0277 | 0.0149 | 0.54 | 702.) 25,340 | 47,130 21.0 
30 | 370 = 603 0195 | 0.0299 | 0.0165 | 0.65 | 630) 21,070 180 20.0 
31 | 401 = 754 0.190 | 0.0283 | 0.0198 | 0.70 604 | 20,900 ,000 16.0 
$2 | 470 = 878 0.180 | 0.0254 | 0.0238 | 094 | 552) 21,730 190 
33 | 18= 64 | 0.225 | 0.0898 | 0.0289 | 0.72 | 1200 | 30,160 | 41,520 30.0 | Copper containing 0.2 per ceat. arsenic. Rods 
34) 106 = 214 | 0.210 | 0.0846 | OO201 | a 1068 | 30,880 | 53,140 30.0 cast as described on 10, and carefully 
35 | 144 = 201 0.200 | 0.0314 | 0.0218 | 0. 972 | 30,960 | 44,690 21.0 worked and annealed like Nos. 22 to 32. 
36 | 249 = 480 0.205 | 0.0330 | 0.0188 | 0.57 | 948 | 28,730 | 60,420 30.0 
37 w= 6 0246 | 0.0475 | 0.0880 | 0.81 | 876 | 18,450 | 23,050 20.0 | Rods of very pure , tested as cast, with- 
38 18= 6 0.241 | 0.0456 | 0.0889 | 0.86 | 900 | 19,740 | 23,140 35.0 out preliminary x 
3?) b= 58 0.239 | 0.0449 | 0.0814 | 0.70 | 1188 | 26,460 | 37,830 20,02 | Copper containing 1.5 per cent. arsenic. Rods 
40 w= 6 0.225 | 0.0807 | 0.0206 | 0.74 | 1008 | 25,400 | 34,170 {25 to 50) tested as cast, without preliminary working. 
41 | 116 = 241 0.212 | 0.0853 | 0.0283 - 828 | 23,460 | 29,260 26.0 Fractures finely drawn st low temperature, 
42 | 216 = 419 0.230 | 0.0415 | 0.0200 | 0.72 | 807 | 19,450 | 27,000 37.0 and coarsely granular at high ones; and 
43 | 200 = 500 0.290 | 00415 | O.0814 | 051 762 | 18,360 | 35,610 a paler in colour than those of pure copper. 
44 | 308 — 586 | 0.230 | 0.0415 | 0.0415 | 1.00} 624 | 15,080 | 15,040 0.0 
4% | = 59 0.212 | 0.0863 | 0.0283 | 0.80 | 762 | ¥1,630 | 26,930 13.6@| Copper containing 0.2 per cent. tellurium. 
46 is= 6? 0.216 | 0.0363 | 0.0211 | 0.58 | 840 23,140 | 39,820 | consi. 
47| 15= 69 | 0250 | 0.0491 | 0.0490 | 087 | 840 17,110} 19,640 | 18.0 | Copper containing lees thaw 0.05 per cent 
| potassium, tested as cast. - 
4 | We= 69 0.225 | 0.0808 | 0.0308 | 077 | 916) 23,020 | 29,740 11.0 | Copper containing less than 0.05 per cent. 
potassium, rolled and annealed. 
| 18= 6 0.217 | 0.0870 | 0.0165 | 0.45 | 1236 | 33,420 | 74,900 87 0*| Rode of very pure copper contaminated with 
SO | 100 = 212 0.205 | 0.0330 - ee 1020 | 30,920 ee 30.0 0.5 per cent. arsenic. These were all-cast in 
61 | 170 = 338 0.211 | 0.0850 | 0.0170 | 048 | 1020 | 29,150 | 60,000 35.0 ove oa aod very carefully worked and 
62 | 170 = 338 0.215 | 0.0863 | 0.0199 | 6.33 | 1178 | 32,470 | 84,740 30.0 
63 | 268 = 496 | 0.213 | 0.0356 | 0.0154 | 0.43 | 1068 | 80,080 | 69,350 23.0 
54- 340 = 644 | 0206 | 0.0333 on oh 990 | 27,030 a 
65 | 446 = 835 | 0.205 | 0.0820 00277 | 0.84 600 | 2, 23,820 13.0 
1 Limit of elasticity 2,600 Ib. per square inch. * Limit of elasticity 4,260 lb. per square inch. * Limit of elasticity 1,193 Ib. per 
square inch. * Limit of elasticity 3,240 lb. per square inch, confirmed by a second test. 


plotted in Fig. 7are probably due less to variations | 73.800 Ib., or 32°96 tons, and 77,900 Ib., or 34°77 tons. 
in the duration of the test than to want of uniformity | No attempt was made to ascertain the strength of 


either in the amount of work done upon the samples | these alloys at temperatures higher than those of the | 


tested or in the annealing to which the test pieces 
were subjected. This is shown by the fact that the 
coefficients of contraction, found by dividing the area | 
of the fractured surface of the test piece by its initial | 
area, while they vary, as do those given by André le 
Chatelier, from 0°48 to 0°94, do not show the same uni- 
form and progressive rise with the temperature of the 
experiment. The metal appears to be quite as ductile 
at the ordinary temperature as the samples _ tested ed 
M. Le Chatelier, whichtends to show that the anneal- 
ing to which they had been subjected had been as 
complete as in his samples. The copper as cast, when 
tested at the ordinary temperature OF 18 deg. C., or 64 
deg. Fah., showed a tenacity of 18.410 lb., or 8°219 tons 
per square inch. Copper apres for industrial pur- 
poses is worked and annealed ; and, as already stated, | 





atmosphere. 

A curious form of fracture was presented by the rods 
containing bismuth. All exhibited a more or less 
quasi-‘ibrous fracture, and rather suggested that of a 
network of cells; but in a few cases a very fine surface 





as of cleavage planes was the result, an example of 
which is shown in Fig. 8. 

Questions of great interest are raised by the curves 
given in Fig. 7, which represent the influence of 


this might raise the tenacity to 41,000 lb., or 18°3 tons | arsenie and bismuth on the tenacity of copper. The 


per square inch and upward, and no amount of anneal- 
ing would reduce the tenacity to that of the vast metal. 


| to, would seem to show that antimony behaves like 


The results of the tests are given in Table I. and in| arsenic, and when present in small quantity greatly 


Fig. 7. 


| strengthens the copper. 


Bismuth, on the other hand, 


Arsenic, Bismuth and Antimony.—First as regards | as the experiments submitted to the committee show, 


the effects of the presence of arsenic. The effect of 


renders copper singularly weak ; and the peculiar be- 


arsenic on coppee is shown by the curves Nos. 4, 5, 6, | havior of bismuth pointed to the necessity for a very 


7, in Fig. 7. os. 6 and 7 were not worked ; if they had 
been, they would probably have come much _ higher. 
Aseries of four rods was carefully prepared of pure 
copper alloyed with 0°2 per cent. of arsenic, and the 
results obtained from the tests (Nos. 33-36) are given 
in Table I., and are plotted in the curve No. 4, in Fig. 
7. The tenacity of pure copper at 300 deg. C., or 570 
deg. Fah., is 9°38 tons per square inch, with an elonga- 
tion of 84°6 per cent. (A. Le Chatelier); while that of the 
arsenical copper, according to the results of the exper- 
iments now published, is 28,230 Ib., or 12°6 tons per 
square inch at that temperature. It appears safe to 
conclude that the superior strength and ductility of 
arsenical copper is maintained at the temperatures at- 
tained by the plates of the fireboxes of locomotives ; 
and it is harder than pure copper. This would explain 
the preference of the makers of locomotive fireboxes 
for old brands of copper, supplied before the elimina- 
tion of arsenic was so fully understood by smelters. 
This is borne out by some experiments recently made 
by Professor Hampe,* who has studied the effects of 
arsenic, antimony and silicon on pure copper. He 
employs very pure copper in the form of wire, having 
vn initial tenacity of 49. 120 Ib., or 21°08 tons per square 
neh, and shows that the effect of the presence of 0°351 
ver cent. of arsenic is to raise its strength to 72,380 Ib., 
ye 82°26 tons; while with a larger proportion, 0°808 per 
cent. of arsenic, the strength is somewhat less, name- 
ly, 69,380 Ib., or 20°7 tons. The influence of antimony 
appears to be even more marked, the strength of cop- 
per with 0°26 and 0 529 per cent. being respectively 


* Chemiker Zeitung, May %, 1802, page 726. 


close examination of its mode of action. For instance, 
eurve No. 8, Fig. 7, represents copper containing 0°1 
recent. of bismuth. It was too brittle to work, and 
as at the ordinary temperature a tenacity of 18,000 
lb., or about 8 tons per square inch; and when the 
|members*of the series are tested at graduated rising 
temperatures, the fall in tenacity is very rapid, and 
there is practically no elongation. The effect of bis- 
|muth, however, does not appear to be quite propor- 
| tional to the amount present, as copper with 0°2 per 
cent. has a tenacity of only 7,000 Ib., or about 3 tons 
| per square inch. he prejudicial effects of bismuth, 
|it would appear, do not vanish, even though but a 
| trace be present. For instance, curve No. 3 is from 
|singularly pure copper, but analysis showed it still 
to contain é 002 per cent. of bismuth. It worked well, 
'and the entire series is strong, but the elongation is 
small, as shown by tests Nos. 12 and 14 in Table L. 
Why bismuth, when present in amounts above 0°1 
per cent., should differ so widely in its action from 
arsenic and antimony is not at firstapparent. According 
to the classfication of Mendeleef, arsenic, —— 
| and bismuth all belong to the same family. of whic 
| nitrogen is the type. It is true that the atomic vol- 
| ume of bismuth 20°9 is higher than that of arsenic 13:2, 
lor of antimony 17; and therefore, according to the 
principle I have laid down, it ought to diminish the 
| tenacity of copper, of which the atomic volume is only 
|7°1; but then the influence of arsenic and antimony 
should be exerted in the e direction as bismuth, 
| though in a less degree. soon became evident that 
|a complex and tedious series of experiments could 
| alone afford hope that the peculiar aetion of bismuth 


| 


gies are comparatively sharp. In general this is an 
ndication of the ac sd of the metal under examina- 
tion. An incidental point of interest deserves men- 
tion: there is a slight depression at the extreme left, 
which shows that surfusion took place, the copper 
having passed below the freezing point before it ac- 
tually became solid. The rest of the curves show the 
dual fall in the solidifying point of the copper pro- 
uced by the addition of increasing amounis of bis- 
muth. he curves, numbered 2 to 10 on the diagram, 
have also the temperatures as ordinates and the times 
as abscisse; but each curve has been arranged dia- 
matically at such a distance from its neighbor 
hat the abscissa of its higher initial point of solidi- 
fication represents the percentage of bismuth it con- 
tains. Consequently the red mean curve drawn be- 
tween these higher omy i points will represent 
the curve of temperature of solidification of the entire 
series. 

It will be observed that each curve representing the 
cooling of a copper-bismuth alloy has a second or lower 
point of solidification upon it, and that this lower 
point occurs at a constant temperature in each, very 
close to the melting point of bismuth itself ; conse- 
quently a line drawn through these lower points is 
approximately horizontal. he existence of a second 
point of solidification is evident even when the copper 
contains only 1 per cent. of bismuth; and this fact 
goes far to explain the peculiar action of bismuth upon 
copper. It would big that, however poor or how- 
ever rich in bismuth the alloy with copper may be, 
a portion of bismuth, containing perhaps a little cop- 
per, always remains fluid until the temperature of the 
mass has fallen to 268 deg. C., or 514 deg. Fah., the 
point at which bismuth itself solidifies. he presence 
of a fluid constituent in an alloy, long after the mass 
itself has become solid, is doubtless the determining 
cause which enables the metal to assume a highly 
crystalline and consequently an intensely brittle struc- 
ture. So far as the author knows, the cause of the 
peculiar behavior of bismuth could not have been re- 
vealed by any other method of investigation than the 
one adopted, which is a direct outcome of the work 
of the committee, and of which an account was pub- 
lished for the first time in the D pn report. 

Judging from their — surfaces, the alloys of 
copper rich in bismuth are, to all appearance, as co- 
herent as the alloys of —— and tin, which possess 
great strength and bave such wide industrial applica- 
tion, as “‘gun-metal” and *‘bell-metal,” for instance. 

ll-metal contains 75 per cent. copper and 25 per cent. 
| tin ; replace the tin by bismuth. and an apparently 
coherent alloy is produced. It is not sonorous, how- 
ever, and has but little tensile strength ; and the per- 
sistence with which a portion of the alloy remained 
fluid while the mass was cooling doubtless explains 
this weakness. On solidification nearly all the series 
of alloys reject a small portion of a very fluid alloy, 
which is squeezed to the surface, and may often be 
detached as a little button. This fact explains a cer- 
tain want of regularity in the curves, Nos, 3 and 6, for 
'instance. as the analyses of the alloys were made after 
| the cooling curves had been taken, and some portion 
|of this rejected part of the alloy may, in a few in- 
‘stances, have been lost; and a small source of error 
|has thus been introduced, which was not recognized 
| until the work was far advanced. Analysis proved that 








| results of Professor Hampe’s experiments, just referred | these detachable buttons consist of bismuth contain- 


|ing 0°10 per cent. of copper; a fact which is entirely 
|in accordance with the recent observation of Heycoc 
‘and Neville,* who have shown that bismuth is soon 
| saturated with copper, as little as 0°4 per cent. of cop- 
per being sufficient to effect this, while as much as 
10 per cent. of other added metals is required to effect 
the moleular saturation of copper. 

Before leaving the consideration of the effects of im- 
purities, so far as they have as yet been examined, it 
may be well to refer to the analysis of a sample of cop- 
per given in the appendix. 

The metal was taken from a locomotive firebox 
which possessed singular endurance. The engine had 
been running for twenty years, and had covered 500,- 
000 miles. Analysis proves it to be very impure, not- 

withstanding the fact that in specifications for the 
metal of which fireboxes are constructed it is usual to 
| direct that it shall not contain more than 0°5 per cent. 
of impurity. This sample contains as much as 1°3 per 
cent. of impurities, of which 0°4 is lead, 0°37 arsenic 
and 0° nickel. At present no satisfactory explanation 
can be given of the singular qualities of this sample of 
copper; but the work of André Chatelier+ has shown 
that at 400 deg. C., or 750 deg. Fah., a temperature 
which is ae 4 attained in fireboxes of locomotives, 
pure copper is singularly liable to disruption. Its very 
ductility is a source of danger, for even the deforma- 
tion produced by successive expansions and contrac- 
tions will destroy it. The effect of the po of 
small quantities of foreign elements, such as alum- 
inum or nickel, increases the endurance of the metal 
by rendering it less ductile. The case in point is a re- 
markable one, and serves to show how very compli- 
| cated the question becomes when various impurities 
act on a metallic mass in presence of one another. 

Influence of Impurities on Annealing.—Experiments 

* Journal of the Chemical Society, 1892, vol. lxi., page 888. 
+ Le Genie Civil, 1891. 
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are in progress with a view to ascertain in what order 
impurities hinder the restoration to copper of its orig- 
inal strength and ductility, after it has n strained 
beyond the limit of elasticity. 

‘fect of Pressure—The passage of iron from one 
allotropic modification to another is accompanied not 
only by a change of heat capacity, but also by a change 
of volume. Whena mass of iron cools down from a 
temperature of 1,000 deg. Cent., or 1,800 deg. Fahr., it 
also contracts, until at the point of recalescence it sud- 
denly expands; after which it again contracts, as it 
cools to atmospheric temperature. An experiment de- 
scribed in the previous report (Hngineering, vol. lii., 
pages 548 and 579) indica the probability that pres- 
sure lowers the critical points of iron and steel. Os- 
mond* specially refers to this experiment, which, he 
says, is the first and only one as yet made that appears 
to indicate the influence of pressure on the position of 
the critical points. The effect of pressure, he suggests, 
is o——— to that established by MM. Mallard and 
H. Le Chatelier,t who showed that pressure lowers the 
point of transformation of iodide of silver from 146 
deg. Cent., or 295 deg. Fahr., to the ordinary tempera- 
ture of 15 deg. Cent., or 60 deg. Fahr. 

By compressing a piece of steel in a hydraulic press 
it should be possible to obtain recalescence at a lower 
temperature than would be the case if the pressure 
were not applied. Observations were made by the 
eye in order to see whether such a lowering of the re- 
calescence point could be detected in a piece of com- 


pressed steel ; but it was found that lateral flow of the | P@ns! 


test piece rendered the experiment difficult - prevent- 
ing the application of a sufficient stress until after the 
metal had passed through its allotropic change, and 
had become more or less rigid. Moreover, the orifice in 
which the thermo-junction was placed in the specimen 
became obliterated by the lateral flow of the metal. 
One such experiment, however, is given. A cylindrical 
piece of steel 1 in. long and °4 in. in diameter was bored 
through two-thirds of its length with an axial hole 
* in. diameter. A thermo-junction was carefully pre- 
pared by wrapping long fibers of asbestos round the 
two wires forming it, so as to insulate them from each 
other; and the junction so prepared was allowed 
to protrude from the face of one of the two dies by 
which the pressure was applied, so as to enter the hole 
in the block of steel. It is obviously necessary to in- 
sert the junction in a hole whose axis is parallel to the 
direction in which the pressure is applied ; otherwise 
the deformation which takes place would compress the 
thermo-junction. The mass was heated to 1,000 deg. 
Cent., or 1,800 deg. Fahr.; and it was found that with. 
out the application of pressure the recalescence occur- 
red at 650 deg. Cent., or 1,200 deg. Fahr.; and that 
when a total load was applied of 4 tons, equivalent to 
9 tons per square inch, recalescence occurred at 620 
yo naees or 1,150 deg. Fahr., and was comparatively 
feeble. 

This experiment proved to be difficult to repeat, and 
a closed or recessed die was therefore made of steel, 
in which pressure could be applied all round the test 
piece in a way that was not possible in the previous 
experiment. The die consisted of a heavy steel collar 
2%¢ in. external] and 5g in. internal diameter. One end 
was closed by a short hardened plug of steel, and the 
i end was provided with another and longer 
plug, through which an axial hole had been made 
for the insertion of the thermo-junction. The speci- 
men was heated in connection with a separate ther- 
mo-pile, until the required temperature of 1,000 
deg. Cent., or 1,800 deg. Fahr., was attained ; it was 
then transferred to the die, and pressure was quickly 
applied. A marked lowering of the recalescence point 
was observed ; but the experiment was open to objec- 
tion that, on account of the more intimate contact be- 
tween the die and the steel specimen when the latter 
was put under pressure, the rate of cooling was greatly 
increased. A much larger die was therefore prepared, 
of which a dimensioned sketch is given (Fig. 10), and 
each block of steel, 8, was carefully wrap in an as- 
bestos covering before it was heated, thus insuring a 
hot, sound, non-conducting coating to the specimen at 
the commencement of the experiment. At the same 
time an autographic record was taken of the tempera- 
ture. The thermo-junction was not calibrated, but 
pairs of autographs were taken, one without any pres- 
sure being applied to the specimen and with the nor- 
mal rate of cooling, and then one with the die under 
pressure. A single block of steel was aiso employed in 
order to obtain a set of four curves, by which to show 
the effect of water hardening and of oil hardening. 
Three sets of experiments in all were made (Fig. 11), 
and four typical curves are given. From a study of 
these it will be evident that the recalescence point is 
lowered by pressure ; but it was found that this lower- 
ing is not effected unless the load is applied at a tem- 
aanes well above that at which recalescence takes 
place. 

Bismuth, Lead, Tin.—It has long been known} that 
when a triple alloy of bismuth, lead, and tin, which 
bears Newton’s name. is cooled down from the molten 
state, there occurs, long after the metallic mass has 
solidified, a remarkable rise in its temperature. Ex- 
periments made in view of the present report show that 
this evolution of neat occurs generally at 46 deg. Cent. 
or 115 deg. Fahr. An evolution of heat also takes 
place if the solid mass is cooled —— by quenching 
in water. This effect, however, disappears after the 
third or fourth heating, but may be restored by re- 
melting the mass or by raising it to a temperature just 
below its melting point. A suitable alloy for the ex- 
periment is the one containing 50 per cent. bismuth, 

14 per cent. lead, and 18% per cent. tin. The ap- 

arance of the fractured surface of the mass, if broken 

efore the evolution of heat, is plate-like, crystalline, 
and almost vitreous ; but after the thermal change the 
fracture is gray, dull, and finely grained. It will be 
evident that the changes this alloy undergoes present 
certain analogies to those which take place in steel dur- 
ing the hardening by rapid cooling from a high tem- 
perature, and when the metal cools slowly from bright 
redness. In the latter case, if low-carbon steel be the 
subject of the experiment, there are, as has already 
been pointed out in the previous report, at least two 

* Ra 
des ee ae 
+ Comptes Rendus, vol. xcix., 1884, page 157. 

+ Ditte, Legons sur les Metaux, 1891, Part I., page 21, 








| that at which it would occur without pressure. A steel 
les Easais de Trempe. Commiasion des methodes d’essais (die was formed with a surrounding water jacket (Fig. 





distinct evolutions of heat; one at 855 deg. Cent. or 

571 deg. Fahr., due, it is believed, to a molecular 
change in the iron ; and the other at 655 deg. Cent. or 
1,211 deg. Fahr., from a change in the relation 
between the carbon and the iron. The alloy now un- 
der consideration contains three constituents; and the 
change which is made evident by evolution of heat 
must ye | be due either to a change in the mutual 
relations of the constituent metals or else to poly- 
merization or redistribution of the atoms in the mole- 
cules of the solid mass, either of which changes is at- 
tended with the evolution of heat. That molecular 
modification does take place in_ these alloys during 
cooling has been shown by E. Wiedemann* and by 
Spring.+ In steel, carbon is present, and complicates 
the problem under examination, which is not the case 
with+the triple alloy: but in the latter itis possible 
that one of its constituent metals may play a part an- 
alogous to that of carbon. 

A careful study was therefore made of the behavior 
of the alloy, and it may be well to publish the results 
in full at some future time ; at present it is only neces- 
sary to summarize the conclusions to which the inves- 
tigation a to lead. The question arises, Is the 
quenched Newton’s metal the analogue of hardened 
steel? First, as change of Volume, Ermann 
and afterward Kopp found that the expansion of 
similar alloys is abnormal. The present experiments 
show that the change from the vitreous variety of the 
alloy to the finely crystalline is accompanied by an ex- 
ion of about 0°8 percent. Steel also expands dur- 
ing the operation of hardening. The tenacity of the 

oy in the vitreous state is very low, only about 1 ton 
per square inch; but after the molecular change a 
maximum of 24.tons per square inch is attained, the 
effect being the same whether the change has taken 


12). The plug of the die had a steel socket, in which 
the thermo-junction was inserted, so that the pressure 
did not come upon itin any way. This was found to 
be necessary, as otherwise the insulation failed, and the 
metal was “‘squirted ” along the wires, causing a short 
circuit. The alloy, N, was poured into the cavity of the 
die, which had previously been lined with several 


folds of r; the die was closed and placed in the 
— an en heated until the metal again became 
uid. A steady stream of cold water was then run 


through the water jacket, and by the aid of a thermo- 
junction, inserted in the socket before mentioned, an 
autographic record of the temperature was taken, 
while pressure was steadily applied to the die. It hai 
poveenay been found that the abnormal rise in tem- 

rature in the absence of pressure was coincident with 
he expansion of mass. The result of the experiment 
showed that under a pressure of 1 ton per square inch 
the temperature at which the thermal change took 
lace was lowered as much as 4 deg. Cent. or 7 deg. 
Fanr., and that a gp of about 4 tons per square 
inch was sufficient to obliterate the thermal disturb- 
ance altogether. It is interesting thus to see that, 
where the pressure is sufficient to cause the particles 
of the mass to assume the quasi-fluid state, the changes 
are so greatly modified (Fig. 13). 

The effect of pressure in lowering the critical point 
in this alloy is evident ; and it was interesting to ascer- 
tain whether the compression of the mass had really 
prevented the alloy from undergoing the molecular 
change from the vitreous to the gray variety; or whe- 


Fig. 1. 








place spontaneously or has been induced by rapidly 
cooling the alloy. Annealing the bars at a tempera- 
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ture of 80 deg. Cent. to 90 deg. Cent., or 176 deg. Fahr. 
to 194 deg. Fahr., after the molecular change has taken 
place, appears slightly to increase their strength. The 
alloy solidifies at or about the temperature of 96 deg. 
Cent. or 205 deg. Fahr., with a range of pastiness ex- 
tending over several d which prevents any me- 
chanical measurements from being made until the mass 
has cooled to about 92 deg. Cent. or 198 deg. Fahr. 
Throughout the range of temperature between 92 deg. 
Cent. and 80 deg. Cent. or 198 deg. Fahr. and 176 deg. 
Fahr., it contracts at an average rate of 0°000144 of i 

length per degree Centigrade or 0°000080 per degree 
Fahrenheit ; and the contraction continues, but in 


ually decreasing amount, until at 49 deg. Cent. or 
20 deg. Fahr. it ceases, and the metal commences to 
expand. The amount of the expansion is considera- 


ble, over 1 per cent. of its linear dimensions ; and ap- 
Ee to be due to some process resembling that of com- 
ination, for it requires an appreciable amount of time 
for its a development, and is accompanied by a 
considerable evolution of heat. If, on the other hand, 
the pa f be cooled too slowly, the evolution of heat is 
not well marked. The converse phenomenon of con- 
traction with absorption of heat, noticed upon reheat- 
ing the alloy, does not occur at the expected tempera- 
ture, but at a higher; and the fact that the change is 
thus not truly reversible supports the view that the 
molecular change in the alloy is due, as is doubtless 
the case in steel, to combination and dissociation 
occurring in the solid mass. 
Under these circumstances it became interesting to 
see whether the application of pressure would cause 
the cha to take place at a lower temperature than 





* Wiedemann's Annailen, vol. iii., 1878, p. 287. 








+ Bulletin de l'Academie Royale de Belgique, vol. ii., 1986. 
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ther recalescence had been so gradual that there was 
no sudden augmentation of temperature in the cool- 
ing mass, such as would be indicated by a marked dis- 
continuity in the autographic curve. The die was 
accordingly made in halves, so that it could be rapidly 
opened when the pressure was released. The solid 
cylinder of compressed alloy was removed and fractur- 
ed with as little delay as possible ; but it was found 
that the change, though not complete, was far advanc- 
ed. It is impossible to say whether the change occurs 
directly the pressure is removed or during the time it 
has been applied. 

Chromium Steel.—The question of the shifting of the 
temperature at which the molecular changes in iron 
and steel take place is one of much importance. 
Osmond has a y shown that, if the initial tempera- 
ture to which a mass of carbon steel is raised be a high 
one, the critical points may occur at temperatures 
which are many degrees lower than those at which 
they occur when the steel is heated to the usual initial 
temperature of about 900 deg. Cent. or 1,650 deg. Fahr. 
adopted in these experiments. Very interesting re- 
sults were obtained with some specimens of chromium 
steel supplied by Mr. Hadfield. e sainple most used 
was one containing the following percentages : chro- 
mium 15°12, carbon 1°79, silicon 0°61, sulphur 0°08, phos- 
phorus 004, manganese 0°28 per cent.; and the first 
autographic curve obtained from it failed to show an 
but the slightest indication of molecular change, whic 
occurred at the elevated temperature of 840 deg. Cent. 
or 1,534 ot ye the piece of metal having been 
heated to 1,270 deg. Cent. or 2,318 deg. Fahr., and slow- 
ly cooled. The experiment was repeated, the heating 
being continued to the still higher temperature of 1,205 
deg. Cent. or 2,363 deg. Fahr., with the result that no 
molecular change at all could be detected. It was ulti 
mately found that the recalescence occurred only when 
the metal had been moderately heated, or else when it 
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was cooling down from the fused state ; and that heat- 


ing the cold metal up to an intermediate temperature 
of 1,800 deg. Cent. or 2,370 deg. Fahr. caused the evi- 


dence of molecular change to disappear when the mass | 


cooled. When the temperature of initial heating was 
850 deg. Cent. or 1,560 deg. Fahr., instead of being 
1,280 deg. Cent. or 2,336 deg. Fahr., it was found that 
the temperature of true recalescence shifted from the 
normal point, 655 deg. Cent. or 1,211 deg. Fahr., down 
to 620 deg. Cent. or 1,148 deg. Fahr., and in the latter 
case it was difficult to detect. These results are shown 
in Fig. 14. The behavior of the chromium steel is 
therefore similar to that of carbon steel: but the shift- 
ing of the points of recalescence is much exaggerated 
in degree, the remarkable fact being that fusion re- 
stores the power possessed by the steel of undergoing 
molecular change. These facts were observed quite 
independently by Osmond and by the author. The 
explanation of thea would appear to be closely con- 
nected with the solution in the mass of metal of a 
hard compound of chromium, carbon, and iron, the 
solubility of the compound varying with the tempera- 
ture to which the mass has been raised. Osmond is 
perfectly justified in considering that in the absence of 
earbon the presence of chromium does not maintain 
the iron in the 4 or hard condition. We know too 


little as yet about the chromium steels to enable wide | 
It is important, however, | 


neralizations to be made. 

note that the atomic volume of chromium is nearly 
the same as that of iron, and its influence ought not to 
be great. It is to be hoped that the use of the electri- 
eal furnace which has now been provided for the pur- 
pose of this investigation will enable a quantity of pure 
chromium to be prepared.* The relations of this in- 
teresting metal to carbon and to iron may then be 
studied with advantage. 

Autographic Recording Pyrometer. — This instru- 
ment was described in the first report to the commit- 
tee; but as the investigations progressed it soon be- 
came evident that the construction of many of the de- 
tails could be greatly improved; and, in order that a 
more perfect instrument might not be wanting, the 
appliance of which the following is a description was 
made at the Royal Mint by artificers from the Royal 
Arsenal, Woolwich, who were permitted by Dr. Ander- 
son, director-general of ordnance factories, to under- 
take its construction for use in his department. As 
shown in Figs. 15 to 22, it consists of a camera about 5 
ft. long, in which the galvanometer may be placed in 
either of two positions, according to the range of tem- 
perature to be observed. This camera has three doors, 
and is made separate from the portion of the appara- 
tus which contains the moving pass plate. 
The two parts are connected by a flexibje leather “ bel- 
lows ” junction, J, the object being to enable the plane 
of the sensitized plate to be adjusted at right angles 
to the ray of light from the galvanometer mirror, M. 
Inside the camera is a focusing tube, T, containing a 
lens, L, which receives the light from the mirror, Hi, 
and transmits it to the galvanometer mirrors, F and 
M. Of these mirrors M is movable, and is carried by the 
coil of the galvanometer; while F is carried upon an ad- 
justable arm fixed to the supports of that instrument, 
ts function being to send a ray of light from the mir- 
ror, H, to the slit, A B, and thus to trace a datum line 
as the photographic plate travels upward. The tem- 
perature is recorded, as described in the last report, by 
the variations in the position of the spot of light de- 
rived from the mirror, M. There is a screen, 8, to cut 
off light reflected from the brasswork of the galvano- 
meter. The end of the tube, T, is provided with an ad- 
justable brass slit, by means of which the width of the 
photographic traces on the plate can be varied. The 
mirror, H,is mounted on a block, which can be adjusted 
so that external light may be brought from either side. 
The focusing of the lens, L, may be effected from out- 
side the camera. Plug connections are provided at 
the top of the instrument, and the wires, a 6, connect 
the eabcenauanter with the leer a eng ape at the 
source of heat. The photographic plate is secured to 
its carrying slide, C, by means of little cams, and the 
carrier, C,is inclosed in a case, K, provided with a light- 
tight door, N. The case, K,is held in position by a pin, P. 
The connectivun of the photographic plate wit 
driving clock is shown at D. The sensitized plate 
moves in front of the slit, A B, and is lifted by a weight 
actuating a fine clock, constructed for the institution 
by the well known horologist, Mr. David Glasgow. It 
may be mentioned that the galvanometer stands on 
three plates, which provide the well known combina- 
tion of the hole, slot, and plane for steadiness. With 
the aid of this instrument several hundred plates of 
curves have been prepared; and these, it is hoped, 
will be useful in the course of the investigation. 

In drawing this report to a conclusion, I would 
thank Mr. Jenkins and Mr. Stansfield, whose assist- 
ance the institution has given me in conducting these 
investigations. The experiments have demanded great 
care, and both have worked adthirably, sparing no ef- 
forts to make the results trustworthy. In Mr. Jen- 
kins I have had the advant 
in physical work, of the mechanical skill and know- 
ledge of a trained engineer whose aid has been of much 
value. 

General Conclusions.—It may be asked, What evi- 
dence has been gathered as to the mode of. action of 
added elements ? and, does it appear that the atomic 
volume of the added element has a dominating influ- 
ence on the mechanical properties of the mass in which 
itis hidden? In attempting to answer these questions, 
it must be remembered that in the earlier experiments 
pure gold was the basis of examination ; and that the 
evidence in favor of the above view was shaken only 
by the somewhat abnormal behavior of aluminum and 
lithium, which made gold rather stronger than the 
volume of their atoms warranted if the theory held 

. Bome recent experimentst of my own, however, 
have shown that the relations of aluminum and gold 
are very peculiar, if not unique. Aluminum in solu- 
tion does not behave asif its atoms were single; so 
that it is doubtful what the atomic volume of aluminum 
really is. I would also point out that, quite apart from 
the evidence furnished by the experiments on gold, 
independent testimony as to the influence of the atomic 
volume of an added element is afforded by Osmond’s 








* Moisean, Comptes Rendua, vol. cxv., 1898, pages 1081 and 1034. 
+ Proceedings of the Royal Society, 1801, vol. xlix., page 347, and 1802, 
voi. |., page oa 
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e, seldom to be secured | 


work, which shows that the presence of elements with 
a large atomic volume accelerates the Gane of A 
or hard iron to the a or soft variety, while elements 
with a small atomic volume delay the change. In the 
‘ease of copper, grave complications arise from two 
| causes. rst, it is doubtful whether the corner does 
or does not exist in more than one state ; and the pas- 
|sage of the metal from one state to another ay Ang 
' determined by the presence of an added element. - 
ond, it is difficult to insure that a small quantity of an 
added element should remain unoxidized in a mass of 
copper—a difficulty which is of far less magnitude in 
the case of the experiments with gold. The true action 
of an added element may thus readily be masked b 
its action as a deoxidizer. Notwithstanding these dif- 
ficulties, it is undoubtedly proved that bismuth, potas- 
sium, and tellurium—all of which have Jarge atomic 
volumes—greatly lower the tenacity of copper. Arse- 
nic, which has a larger atomic volume (15°2) than cop- 
per (7°1), confers strength on copper; but it is very 
certain that the limit of elasticity and the ductility of 
a metal are greatly influenced by the presence of such 
of the elements with large atomic volumes as have 
thus far been studied; and this fact may be of more 
molecular significance than the diminution of tenacity, 
to which, for the sake of simplicity, attention was 
mainly directed when the early experiments on gold 
were made. 
| The very important question now arises, May the 
effect of an added element mainly depend on its power 
of forming either a fusible or an infusible compound 
with the mass in which it is hidden? M. Andre le 
Chatelier* suggests that this is the case, and that the 
deleterious action of an element is due to its forming a 
fusible compound with the mass, while, on the other 
hand, the presence of an element which forms an in- 
fusible compound with the mass promotes the forma- 
tion of a fine grain and gives strength. I would point 
out, however, that if this should prove to be the case, 
it would not remove the action of the added element 
from the operation of the periodic law ; for there is 
much evidence in favor of the view that ** the proper- 
ties of compounds of the elements are a periodic func- 
tion of their atomic weights.” It must be remembered, 
/as against the view of this skillful worker, M. Andre le 
Chatelier, that the whole tendency of recent work, 
‘especially that of Heycock and Neville, and my own, 
is to show that, when small quantities of elements are 
added to a metallic mass, they behave as a gas would, 
and remain free; and the results given in this report 
;in the case of bismuth fully confirm this view. ee 
remains to be seen at what point, in the cooling of a 
| highly heated fused mass of a metal forming a solvent, 
an impurity would enter into combination with a por- 
tion of the mass, and what amount of impurity of a 
| given kind has to be present in order that it may lose 
|its individuality. If the fusibility of a freeadded ele- 
|ment were the determining cause of its action, it 
| should be possible to classify the impurities in gold in 
the order of their fusibility ; but any such attempt 
breaks down hopelessly. To turn once more to the 
action of aluminum on gold, if a small quantity of 
aluminum did enter into combination with a 1 ex- 
cess of gold, it may fairly be urged that it would tend 
to form the very fusible gold-alumiuum alloy which 
contains 10 per cent. of aluminum, and not the singu- 
larly infusible one which has 22 percent. On the other 
hand, the most remarkable case known of the produc- 
tion of a very fine-grained structure, in a mass which 
under ordinary conditions naturally solidifies in large 
crystalline planes, is presented by the action of a small 
quantity, 44 tol per cent., of tellurium on bismuth; 
but, as 1 per cent. is a large addition, the telluride of 
bismuth BiTe, is probably formed, and it is not readily 
fusible, for its melting point is at 360 deg. Cent. or 
680 deg. Fahr. 

With regard to the important molecular change 
which may take place in a solid metal or alloy, and of 
which the recalescence of steel is the most striking ex- 
ample, it isno small gain to have ascertained that the 
temperatures at which such changes occur are altered 
by pressure ; and this seems to be a conclusion which 
it is safe to deduce from the experiments given in the 
present report. 

| The profound change which is produced in the pro- 
| perties of metals by alloying them is well shown by 
|some recent experiments by Professors Dewar and 
| Fleming.+ They have examined the effect of very low 
|temperatures on the electrical resistance of pure 
metals and alloys ; and the results tend to prove that, 
if pure metals could be reduced to the absolute zero of 
temperature, they would offer no resistance to the pas- 
‘sage of an electric current. This is true of soft, pliable 
| metals like gold, and rigid ones such as nickel. Inpure 
| metals and alloys behave very differently ; the diminu- 
, tion of resistance by exposure to cold is very marked, 
but the direction of the curves representing resistance 
aud temperature appears to indicate that the resistance 
at the absolute zero of temperature would still be con- 
siderable. 
| I would remind the members of the institution of 
| the nature of the work the Alloys Committee has under- 
|taken. It is nothing less than the investigation of the 
| fact, which has been recognized for centuries, that 
“‘traces” of elements profoundly affect the properties 
|of masses of metals. ‘‘ Traces” may either confer on 
| metals qualities which are most precious for industrial 
| purposes or may reduce them, through various stages 
| of comparative unsuitability, to absolute worthlessness. 
It will thus be seen that the Alloys Committee is ex- 
amining one of the most subtile actions in nature. 


APPENDIX. 


Determination of Bismuth in Copper.—In order to 
determine the amount of bismuth present in copper, a 
weighed portion of the alloy is dissolved in nitric acid, 
| the solution is diluted with water, and heated to nearly 
the boiling point. An excess of ammonium carbonate 
is then added, until the copper, at first precipitated as 
carbonate, is all re-dissolved, and the solution assumes 
a clear blue color. It should now smell slightly of am- 
monia, and be kept nearly at the boiling point for 
from eight to twelve hours, at theend of which time 
the bismuth will be completely precipitated. 

The precipitate is then collected on a filter, and 
washed by a hot dilate solution of ammonium carbon- 











* Le Genie Civil. 
t Philosophical Magazine. vol. xxxiv., 1892, page 326. 





ate, until it is quite free from copper salts. After care- 
ful drying and ignition, the bismuth is weighed as ox- 
ide, Bi.O;. The copper present in the filtrate may be 
determined by titration with a standard solution of 
h ulphite of soda. 

‘opper Firebox Plate.—Analysis of a sample of cop- 
per plate taken from the side of the firebox, near the 
ex ion bracket, on No. 49 locomotive on the Metro- 
po itan Railway. This engine had been running for 
wenty years from 1870, and had covered 500,000 miles. 
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BRIGHT’S DISEASE AND INSANITY. 


AN able article on this subject by Dr. E. D. Bondu- 
rant is given in the April number of the Alienist and 
Neurologist, from which we take the following conclud- 
ing summary : 

All writers, I believe, agree as to the frequency of 
nephritic disease in genera] paresis, and our experience 
here is in accord with this view, every case of progres- 
sive general paresis we have had under treatment dur- 
ing the past twenty-two months having exhibited re- 
nal casts and albuminuria, usually, too, at an earl 
stage of the disease. One case died in uremic convul- 
sions, and it is probable that the presence of the kid- 
ney lesion hastened the fatal termination in every in- 
stance. Detailed reports of cases are unnecessary. 

Much has been said and written concerning the 
occurrence of Bright’s disease among epileptics, and 
many observers report a high percentage of albumin- 
uria, some going so far as to say that albumen exists 
in the urine of all who are subject to epileptic convul- 
sions. Whether infinitesimal amounts of albumen can 
| by special methods be detected in the urine of epilep- 
| tics is a matter of theoretical rather than practical 

interest. During the period covered by this report we 
have had about eighty insane epileptics under care, 
and repeated urinary examinations have been made 
in all of them (Tests: heat and nitric acid ; cold acid ; 
Roberts’ nitric-magnesian fluid; acetic acid—ferrocy- 
anide of potassium ; poore acid; Tanret’s), with the 
result of discovering albumen in about forty per cent. 
of the cases, casts in about thirty per cent., and casts 
and albumen, together, in a little less than twenty per 
cent. of the eighty cases; in thirteen cases only may 
it be said that a renal weakness undoubtedly exists. 
Examinations of the urine immediately after the oc- 
currence of convulsions and during the status epilep- 
ticus have also failed to show an especial frequency of 
albuminuria. In one notable instance—a white female 
patient, twenty-eight years old, in good bodily health 
—the occurrence in forty-eight hours of more than 300 
convulsions was unattended by the presence of albu- 
men, two careful analyses of the urine during the con- 
vulsions and one on the day following their cessation, 
bringing to light neither albumen nor renal casts. 

Briefly summarizing the results of our work here, I 
may repeat the statement elsewhere made, that approx- 
imately one-half of the insane patients we treat exhibit 
adistinct kidney lesion; and this conclusion is verified by 
the results of post-mortem examination. Nearly seventy 
per cent. of our recent cases show casts and albumin- 
uria. The percentage of recoveries among the non- 
nephritic is much greater than among those showing 
disease of the kidneys, though here the question of age 
is also to be considered, the average age of the nephri- 
tic case being greater than that of the non-nephritic. 
Renal disease complicates all forms of insanity, though 
probably the percentage is somewhat higher in melan- 
cholia. The chronic forms of nephritis are the more 
common, and are especially associated with depression 
and dementia; but we see a large number of quite 
ey cases of acute Bright’s disease. It is, I think, 
shown by many of the above cases that the mental 
disturbance is a symptom of the bodily weakness ; in 
all cases an intimate connection is evident; and, al- 
most invariably, improvement in the renal disorder is 
attended by distinct change for the better in mental 
eondition. 

How much more prevalent renal disease is among 
our insane patients than among the general popula- 
tion of Alabama it is impossible to positively state. 
There is more Bright’s disease in every community 
than is recognized; and in general hospitals kidney 
disease is very common, both as a primary lesion and 
as a complication of other disorders. 

In about sixty urinalyses in non-insane patients, how- 
ever, casts and albumen together have been found in 
twenty per cent. only, notwithstanding the fact that 
the cause of the examination in many of the cases was 
suspected renal disorder. 

It should also not be forgotten that serious Bright’s 
disease almost invariably agnor some effect upon 
the mental character of the patient; all physicians 
recognize the minor psychic symptoms of uremia, and 
it should be borne in mind that, scientifically speak- 
ing, this delirium, emotional disorder, hebetude, etc., 
differs only in degree from a true “ insanity.” Not all 
of the nephritic psychoses are committed to insane 
asylums, by any means. ; 
butt, Spallitta and others, insist that 





es, Tuttle, Ali 
mental disorder—especially ie yee and worry— 
cause disease of the kidneys. In acertain sense this 


may be true, since the influence of mind over body 
must necessarily be recognized. This influence, how- 
ever, is very indirect; and while continued mental 
strain may derange the renal as well as other bodily 
functions, it is not to be held accountable for the fre- 
quent co-existence of nephritis and insanity—it can in 
too many cases be shown that the kidney lesion pre- 
ceeded the mental disorder. In not a few instances it 
seems to me probable that the nephritis and the intel- 
lectual disturbance are of approximately simulta- 
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neous development, and due to a common cause—the 
ison of an infectious disease, or a poison generated 

n and absorbed from the intestinal canal, for instance. 

It is not unlikely that some light will be thrown upon 
not only the pathology of the mental symptoms of 
uremia, but also upon the nature of some forms of the 
so-called Bright’s disease, by the prosecution of the 
study of the auto-infections, which is just nning 
to receive adequate attention. It seems not improb- 
able that many of the so-called “‘ uremic” symptoms 
may be in Tr the manifestations of ptomaine 
poisoning, rather than a result of the toxic action of urea 
or the ammonium salts. The reported effects upon 
the animal economy of the ptomaines, muscarine, cho- 
line, neurine, ete., strikingly resembie the classic pic- 
ture of some of the forms of nephritis. Instances of 
mental disturbance due to acute or chronic ptomaine 
poisoning have been reported y | several recent writ- 
ers. * ost poisons, including the animal alkaloids 
referred to, are in great part excreted by the kidneys, 
If these glands perform their full duty, accumulation 
of the deleterious matter in quantity sufficient to pro- 
duce ill effects is prevented ; if the poison excites dis- 
ease in the kidney, or if a previously existent chronic 
renal lesion renders excretion imperfect, the poison, 
provided the source of its production remain long ac- 
tive, does accumulate in the circulatory fluids and ul- 


pees wn | makes manifest its toxic effects, mental dis- 
order of some kind and degree being a not infrequent 
symptom. 


atever interpretation be placed upon the fact of 

the frequent association of mental disease with kidney 
lesions, the practical bearing of the subject upon diag- 
nosis, prognosis and treatment, and its consequent im- 
—— to the hospital physician, must be evident. 
tis to be ho that continued work along this line 
in the wards of the numerous hospitals of the insane 
in our country may be productive of results of some 
permanent value in the pathology and treatment of 
insanity. 








[(Nature.] 
SCIENCE IN GERMAN MANUFACTURES. 


RECENTLY, when giving evidence before the Gre- 
sham University Commission, I had oceasion to speak 
of the attention devoted in German chemical laborato- 
ries to higher studies, and when asked what were the 
resulis of this instruction I drew attention to an arti- 
ele published a short time before in that most enter- 
prising of chemical periodicals, the Chemiker-Zeitung, 
edited by Dr. Krause. In this article a description is 
given’of the research laboratory provided to accommo- 
date six and twenty skilled chemists, attached to the 
works of the Farbenfabriken, vormals F. Bayer & Co., 
of Elberfeld, who are manufacturers of dye-stuffs and 
other products derivable from tars. I told the com- 
missioners that if, at the present time, it were desired 
to fit up a research laboratory for chemical purposes 
in London, we could not do better than take these 
plans and reproduce them in their entirety, and that 
we should then, I believed, have reason to congratu- 
late ourselves on possessing the best appointed public 
research laboratory in the world. 

In addition to the two dozen skilled chemists in the 
research department at the Elberfeld works, a large 
number are engaged in other departments, the total 
number employed being I believe over sixty. 

The Elberfeld works do not stand alone; the world 
renowned Badische Anilin und Sodafabrik probably 
has in th gregate far more laboratory accommoda- 
tion than is provided even at Elberfeld. I learn from 
my friend Dr. Caro that of the hee ny ng chemists 
in the employ of this firm, fifty-six have the Ph.D. 


degree. 
At wey other works i ample provision is 
made—in fact, the color works throughout Germany 


are simply laboratories on a very large scale. 

As an antithesis, I may add that I told the Gresham 
commissioners that I did not think that any English 
color works had six skilled chemists in its employ ; at 
all events, six was the maximum number. 

Is it then surprising that, notwithstanding that a 
very large proportion of the coal tar used is of English 
origin, and that both the “aniline color” and the ali- 
zarin industry were first established here, according to 
a statement in the Chicago Exhibition Catalogue of 
the German section, about nine-tenths of the total 
quantity of artificial coloring matters now produced 
is manufactured in Germany ? Whatever the propor- 
tion, in 1891 Germany exported aniline colors of the 
estimated value of no less than 44,269,000 marks, and 
alizarin valued at 12,906,000 marks—or little short of 
three millions sterling—a very la proportion of 
these manufactured coloring matters being sent to the 
East Indies, where they are fast displacing those of 
natural origin. Dr. Caro in a comprehensive mono- 
graph just published in the Berichte, in which the 

radual development of the coal tar color industry is 

ully traced out, speaks of it as a German natio in- 
dustry. ‘*‘ Manufactured in Germany” is certainly now 
the recognized trade mark for chemicals throughout 
the world. 

Not many years ago Wurtz wrote, with reference to 
the origin of the science, ‘‘ La chimie est une science 
francaise ;” at the present day we may say, without 
fear of contradiction, that, whatever its origin, it is 
now a German science ; that it is to this fact that the 
Germans owe their supremacy, and that it is to our 
failure to feel the pulse of the times and to educate 
ourselves up to the proper point that we owe our down- 
fall. It is to be feared, moreover, that unless we rea- 
lize this without further loss of time, and hasten to fit 
ourselves to do our fair share of the work, other indus- 
tries in which chemistry plays an important part, ere 
another | years are past, will also have quitted 
our shores. To do this we must put aside the idea 
that university extension and county council lectures, 
or even pol hnics and technical schools for the 
multitude, are to bring about the necessary reform ; 
and we must rise above the belief that a degree given 
for text book knowledge and an acquaintance with the 
ordinary methods of analysis is evidence of competen- 
cy. A true conception of what a chemist is—what he 
is called on to do and to know in this age of progress— 





* A. C. Farquharson, “ Ptomaines and Other Animal Alkaloids.” John 
Wright & Company, Bristol, 1892. 

Vagner, “ Physical Basis of Acute Mental Disease.” British Medical 
Jor rnal, November 7, 1801. 





must arise in high quarters and especially among our 
manufacturers. Our children must be properly taught 
at school and trained to work as well as Pp y, and 
we must cease to worry their lives at college by insist- 
ing on the study of a multiplicity of subjects, and no 
longer attempt to develop a Chinese system of exami- 
nations. Surely it is time that we realized that our 
examination system isa fraudulent failure. In Ger- 
many the victory has been gained oa | and solely 
through the A. gms of the universites—here we are 
still domina by influences which had their origin 
in the monkish cell, and our ancient universities do 
nothing to help us. The intolerant individuality 
which has enabled us to conquer and to govern where 
other nations have failed is of little use in an indus- 
trial war against the most systematically instructed 
people in the world, whose weapons are scientific re- 
search and scientific method, and who have been care- 
ful to “organize victory,” to use Huxley’s expression 
in his remarkable letter to the Times at the time that 
the proposal to establish the Imperial Institute was un- 
der discussion. Huxley warned us six years ago of the 
fate that awaited our industries if we did not organize 
victory. I fear that so far as chemistry is concerned 
our insular conservatism still leads us to turn a deaf 
ear to all such warnings, and that the only change is 
that we are six years nearer to our fate. 

The following ‘iculars are mainly taken from the 
number of the Chemiker-Zeitung above referred to. 1 
am indebted to the Farbenfabriken, vormals F. Bayer 
& Co., for photographs. I may add that I have had 
the very great pleasure of inspecting the laboratory. 

The opening passage of the Chemiker-Zeitung notice 
is very significant, and is as follows : 

In any industry at the present day standing still in- 
volves retrogression, and this is especially the case in 
the color industry, which has developed to such an 
extent in our country during recent years, and which 
owes its development in the first instance to the ex- 
treme attention paid to chemical science in Germany 
at the universities and technical schools. Whereas 
formerly, however, the color industry owed its pro- 

almost entirely to the schools and their celebrated 
eaders, of late — knowledge in this great field has 
become so specialized that a determining influence can 
be exercised only by one who is within the industry. 
Since the color works have begun to pay attention to 
derivatives of coal and wood tar not only in the dyers’ 
interest, but have also placed them at the service of 
medical science, and since it has been recognized that 
the protectign afforded by a patent does not retard, 
but, on the contrary, promotes an industry, and is 
therefore to the general good, and tent laws have 
been introduced into Germany, of which, in compari- 
son with those of other countries, we have reason to 
be proud, competition has so increased that all the 
works concerned are forced to make every effort to 
revent their destruction in the struggle for existence. 
onsequently all the larger color works within recent 
yore have erected laboratories in which a large num- 

r of disciples of chemical science are unceasingly 
engaged in the endeavor to meet the growing wants of 
the dyer by adding to the already a number of ar- 
tificial coal tar colors, not only with the object of pro- 
ducing colors of increased beauty, but also to meet the 
growing desire for colors of greater fastness, and es- 
pecially with the object of entirely displacing the natu- 
ral dyestuffs which were formely exclusively used. 
These technical laboratories are necessarily arranged 
with special reference to the requirements of the 
industry, and therefore differ in many respects from 
the laboratories at the universities and technical 
schools which are used for teaching ~~ 1? 

The laboratory of the Farbenfabriken, vormals 
Friedr. Bayer & Co., at Elberfeld, opened toward the 
close of 1891, is the newest institution of its kind. 

The object in view was to provide all necessary 
rooms for twenty-six chemists. In order to make 


full use of the site, however, rooms for certain other | 


urposes were also included. The laboratory ad- 
| aah the offices of the firm and the dye house, and 
also the physiological laboratory. The new building 
is 35°66 m. long and 16°14 m. deep. 

A large portion of the basement is fitted up as a store 
for apparatus, etc., and is connected with the labora- 
tories above by a stairway and lift. Luxurious provi- 
sion is made here for the comfort of the staff, two rooms 
being provided in which they can change their clothes, 
along one side of each of which there are twelve 
clothes cupboards, and a bench with cupboards for 
boots underneath exteneene along the opposite side; 
and also of twelve separate bath rooms with hot and 
cold water, and a lavatory with twenty-four basins. 
The heating ~ mepren for the baths, and a low press- 
ure steam heating apparatus, are placed next to the 
wall at one end of the building, and here also niches 
are constructed for autoclaves—. ¢., vessels in which 
materials can be heated under pressure. 

The ground floor is 6 m. high from floor to floor, ex- 
cepting at the eastern end, where it is 1°28 m. deeper. 
The eastern higher veeien is divided by a floor into 
two low apartments fitted up for experimental dyeing. 
Next to this and beyond the stairway on either side of 
a corridor are two rooms, 2°$6 < 5°61 m., one of which 
is a combustion room, the other containing balances 
and other physical apparatus. The whole of the re- 
maining space, 24°18 m. long by 14°6 m. deep, is fitted 
up as a laboratory for twelve chemists, and comprises 
twelve separate working places, and two for large o 
rations for common use. This arrangement has the 
advantage that each chemist has had placed at his 
disposal a separate laboratory for hisown use without 
~ room having been deprived of its uniform char- 
acter. 

The first floor includes a room 8°13 m. by 3°21 m. for 
the use of the director of the laboratory; a room 9°82 
m. by 5°61 m. used as a library;* a room 5°61 m. by 2°96 
m. for special use; and a large laboratory correspond- 
ing to that on the grourd floor with places for thirteen 
chemists. A gallery carried on iron brackets is con- 
structed along the side of this room on the outside of 
the building, in which ex ments involving the pro- 
duction of specially unpleasant odors can be e. 
This one? is approached through a glazed doorwa 
construc in one of the window places, but experi- 





* Probably there are few, if any, libraries attached to educational institu- 
tions so fully provided with the current literature and works of reference as 
are the libraries at the chief color works. 





ments going on in it can be overlooked from the labor- 
atory within, through the windows. 

The second floor is divided into two by a partition 
wall, one part being occupied by the printers engaged 
in preparing the various labels, notices, ete., re- 
quired by the firm; the other being used by the book- 
binders who make up sample books, ete. 

The attics are used as store rooms. 

The building is simply constructed of brick, stone 
being used only for the window sills; in fact, it is char- 
acterized throughout by simplicity and solidity of con- 
struction. The ment floor is cemented; the remain- 
ing floors are covered with antilaeolith, a clay asphalt 
which withstands hot strongly acid liquids. 

The drainage water is carried away in open chan- 
nels constructed in the floor. 

The electric light is used throughout, the large 
laboratories being each illuminated by means of four 
are lamps and the other rooms by glow lamps. 

It has not been thought necessary to introduce an 
mechanical system to secure general ventilation. A 
is admitted through — in the upper part of the 
windows, the foul air finding sufficient means of escape 
up a shaft in which there is a spiral staircase, at the end 
of the large laboratories, and which terminates in a 
large opening in the western gable. Special care, how- 
ever, istaken to remove fumes evolved in the chemical 
experiments. For this purpose a large number of 
earthenware pipes, 15 c. cm. in diameter, are built nto 
the walls between the windows in the large laboratories 
and elsewhere; these are carried up and connected with 
asphalted flues, which eventually terminate in a large 
air shaft carried out above the roof; the necessary 
draught is secured by means of a large fan placed at 
the base of the shaft and driven by the engine in the 

rinting department. At right angles to the walls at 
both sides of the rooms, between the windows, hollow 
wallsare built out about 2°5 m., on either side of which 
draught closets are constructed, flue pipes such as have 
been referred to being let into these walls. 

Passing over numerous interesting details of con- 
struction, the arrangement of the laboratories may 
now be referred to. Each place is so arranged as to 
constitute a complete laboratory with every necessary 
provision, while at the same time there is nothing to 

revent the various chemists ——e together, or to 
| hinder the general supervision of the laboratory, The 
| two side benches are connected by the window bench, 
|so that each chemist has command of a bench about 
15m. long! The bottles on the shelves of each place 
eontain 180 different agents—among these being all 
the substances in use or produced in the works, so that, 
if desired, any combinations tried in the laboratory 
may at once be effected on the large scale in the works. 
The pipes for gas, water, compressed air and vacuum 
are ed in a space behind the shelving, and can be 
easily got at for repairs, the shelving being made re- 
movable. The benches, except at the windows, are 
covered with lead. Under the bench there are numer- 
ous drawers and cupboards, containing all ap tus 
that can possibly be required, and also chemicals, such 
as salt, potassium chloride, sodium acetate, etc., which 
are used in large quantities. A sliding stand projects 
from a cupboard on the right-hand side, carrying 
measuring cylinders inverted over pegs. Each drawer 
or cupboard, in fact, has its special purpose, and is 
carefully labeled, the same arrangement being main- 
tained throughout the laboratory, so that the attend- 
ants are able to see that each chemist is a with 
all necessary apparatus. On either bench next the 
window there is a closed draught closet, and next to it 
a hood, it being possible to connect these by a movable 
} window. In one of the closets there is a large copper 
water bath, in which steam, previously cleaned from 
rust, condenses and can be drawn off as boiling dis- 
tilled water. This bath has the usual openings above 
with rings, ete., and has within it a drying oven sur- 
rounded y boiling water, a wooden drying closet being 
placed below in which things can be dried by heat 
radiated from the water bath above. The waste wa- 
ter and steam pass away through the hollow wall at 
the back of the closet, in which there is a channel com- 
municating with the drain. 

On either side of the window a pipe connected to 
the general ventilation system is let into the wall, to 
which a funnel-shaped hood can be attached, so that 
experiments involving the evolution of fumes can be 
earried on at the window bench. This bench, how- 
ever, is chiefly used for titration work, and therefore 
shelves are affixed to the wall some distance above it 
on either side, on which large bottles are placed con- 
taining the standard solutions. 

A sink is placed at the end of the bench on the one 
side, and there is a desk on the opposite side ; adjoin- 
ing this desk is an ice cupboard let inte the bench, on 
the cover of which a balance for weighing out sub- 
stances used in the experiments is placed. By the pro- 
vision of such an ice cupboard at every place a great 
saving of ice has been effected : it is not only available 
for the storage of ice—nowadays an indispensable 
laboratory agent—but things can be kept cool in it 
even over long periods—over Sunday, for example. 

Four differently colored pipes for water, gas, com- 

ressed air and vacuum run along the ceiling, and 

rom these branch pipes are carried down the columns 
to the benches ; taps are provided in a convenient situ- 
ation, so that, if necessary, the supp iy of water, etc., 
to a bench may be at once shut off. The water pipes 
are covered with flannel to prevent the water, which 
condenses on them, from dropping down. Each work- 
ing place is provided with 4 taps for compressed air, 
4 vacuum taps, 11 water taps, 14 gas taps for heating 
pu , and 9 gas burners in case of a failure of the 
electric light. A steam pipe runs along the wall, from 
which there are branch pipes connected with ‘* puri- 
fiers” conveying steam to each of the large water 
baths before referred to, and to a valve under the hood 
a the closet. 
shower bath depends from the ceiling at either 
end of each of the large laboratories for use in case of 
the clothes of any of the chemists or laboratory attend- 
ants catching fire. 

Every bottle on the shelves is not only clearly label- 
ed, but is also numbered, so that it is easy for the lad 
who has to keep the place clean and in order, however 
ignorant he may be, to arrange them properly, and 
moreover, each particular chemical occupies the same 
— the row of bottles in every place in the 

boratory. 
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Each chemist has a lad to assist him who washes all 
vessels, keeps the benches clean and the ppeeretes in | 
order; in fact, does generally what he is told, even help- 
ing in the experiments, In addition, there are three! 
lads under the supervision of an older laboratory ser- | 
vant in each laboratory, who at once avail themselves 
of any opportunity offered by the absence of the staff 
to ‘tidy up” in regions not specially committed to the | 
charge of the young assistants. The order and clean- | 
liness—extending even to keeping the leaden bench 
tops polished—thus secured is most remarkable. 

Rath chemist is so completely screened from his! 
neighbor “ next door,” that he is not only able to work | 
undisturbed, but practically in secret ; he is only open 
to observation from the place on the opposite side of | 
the main gangway, and the chemists are usually so 











ing the acetone must be thoroughly alkaline with 
caustic soda, as otherwise more hypochlorite than the 
norma! amount will be necessary to convert the acetone 
into iodoform. An excess of potassium iodide must 
be present. The dilution of the solution titrated must 
be nearly the same in all cases, and a similar strength 


of hypochlorite must always be used, The operation 
should not be conducted in a strong light, and the 
solution must be constantly stirred during titration. 


The standardization of the hypochlorite is effected by 
means of pure acetone.— Analyst. 
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In our SUPPLEMENT 907 we gave an bem gt | 
the London Graphic of the Golden Rose, said 
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laced that of the two working at these benches either’ contemporary to have been presented to Madam | wise be supplied. Two volumes are issued yearly. 


he one is a junior under the direction of the other, or, 

they are working in co-operation. 
As a further illustration of the perfection of the 

arrangements, I may quote from an account before me | 


Carnot. This is now denied, as will be seen from the | 
following : 
To the Editor of the Scientific American: 

I read in 8. A. 8S. No. 907, under the rubric, ‘The 
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taken to put out a fire. A crack is suddenly heard and 
flames and a dense cloud of smoke are seen to ascend 
from one of the benches; all the chemists in the room 
at once rush to the spot. The particular chemist is 
found to be unhurt, but the clothes of his laboratory 
boy are on fire; instantly he is dragged to the shower 
bath, and the fire is at once put out. Meanwhile the 
laboratory servant has given the alarm by means of 
the electric fire alarm provided in the room, and with- 
in two minutes the twelve men on duty of the twenty- 
four members of the works fire brigade appear in full 
uniform. Those present, however, by turning on all 
the water taps in the neighborhood of the fire and 
directing the water on to the burning bench, had al- 
ready extinguished the flames. The room is filled with 
a dense black fog, but by opening the windows and a 
valve in the main ventilation system near the ceiling, | 
this is very soon got rid of. The origin of the accident | 
was angle enough : a young chemist, fresh from the | 
university, unaccustomed to work with large quanti- | 
ties, had allowed his laboratory boy to heat a couple | 
of liters of the hydrocarbon toluene, which he was 
using in reerystallizing a substance, in a glass flask, 
over a bare flame. 

Another striking feature in the large laboratories is 
a series of brass valves arranged along the wall under 
a hood opposite the bench for general use; the labels 
under these valves bear the names oxygen, carbon 
dioxide, chlorine, sulphur dioxide, phosgene, methyl 
chloride, hydrogen and ammonia. These various 
gases, compressed in cylinders inclosed in cupboards 





in the basement, can be used at any time by commu- | 


nicating through a speaking tube to the man in charge 
of the store department, whe then opens the valve on 
the cylinder cortaining the required gas, so that it 
only remains for the chemist to open the valve in the 
laboratory. 

In the lower laboratory one place only is distinguish- 
ed from all the others, being fitted up for electro-chem- 
ical work with the necessary current-measuring instru- 
ments, a series of about fifty glow lamps being ar- 
ranged as resistances. 

In the balance-room, besides balances, there is a large 
are lamp with special lenses designed by Prof. Von 


Perger, of Vienna, used in ascertaining the effect of ! 


light on colors—in these days sunlight can no longer 
satisfy the needs of German industrial enterprise ! 
Jolorimeters, spectroscopes and other apparatus are 
also to be found in this room. Color chemists are not 
fond of making analyses if it be possible to character- 
ize substances by any other means; the combustion 
furnaces are therefore but little used, and a number 


of ovens in which pressure tubes are heated have sup- | 


planted most of them. 


Adjoining the research laboratories there is a ‘‘tech- | 


nical laboratory” full of apparatus exactly like that in 
use in the works, but of much smaller size. « Here ex- 
periments are carried out on a somewhat larger scale 
than in the laboratory prior to the processes being 
effected on the large scale in the works; and the staff 
in this laboratory are also engaged in making many 
of the chemicals required to replenish the stores for 
use in the research laboratories. 

The stores are in charge of two superintendents, one 
of whom is educated as a glass-blower. It is worth 
mentioning also that all thermometers, prior to their 
issue from the store, are there compared with a normal 
thermometer. 

The laboratory was designed by my friend, Dr. C. 
Duisberg, the director, the necessary architectural as- 
sistance being afforded by Herr Bormann, architect to 
the works. 

The foregoing is but a very imperfect account of this 
marvelous works research laboratory. A more typical 
and concrete illustration of the appreciation of the 


the Graphic) last year to Madam Carnot. This is 
quite false. Neither the Pope nor M. Carnot had such 
a thought, I dare say. Yours faithfully, 

Paris, May 30, 1893. L. BERTHIOT. 
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value of science by German manufacturers, however, 
could not possibly be found, but vet it is only one of 
many that might be brought forward. Personally I 
can only say, that while lamenting the criminal short- 
—— of my countrymen, I am lost in admiration 
of the enterprise displayed by their foreign competi- 
tors; it cannot be denied that they deserve to succeed, 
Henry E. ARMSTRONG. 


THE VOLUMETRIC ESTIMATION OF ACETONE.—F. 
Robineau and G. Rollin.—( Monit. Scient., vii. 272, 
through Chem. Zeit )—The usual method for the deter- 
mination of acetone rests upon the conversion. of that 
body into iodoform, which is weighed. The method 
is slow and inexact, owing to the loss of iodoform by 
volatilization. These inconveniences are remedied by 
the author, who converts the method into one in 
which the estimation is volumetric. The acetone, hav- 
ing been obtained in a solution free from substances 
that also give the iodoform reaction, is treated with 
excess of potassium iodide and caustic soda, and a 
standard solution of sodium hypochlorite run in until 
the conversion of the acetone into iodoform is com 
plete, as evidenced by the appearance of a blue colora- 
tion when a drop of the liquid, being titrated, is placed 
on a piece of starch paper, moistened with a solu- 
tion of starch and sodium bicarbonate, A mere trace 
of sodium hypoiodite, in the presence of caustic sod 
gives a blue color with starch paper that is satura 
with sodium bicarbonate. Certain precautions are 
necessary to obtain exact results, The liquid contain- 
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and their use in Military ¢ 
—The necessity of fortifying our coasts.— erous ex- 
posure to an enemy of our coast cities.—A suggestive paper....... 14592 


XII. MISCELLANBEOUS.—The Golden Rose of Virtue.—A correction 
as to the pr tion of this emb! 


XIIL. PHOTOGRAPHY. — Photogra 
What can be done with pin-hole p 
imatamtameOUs WOFK RETO... .......ccccccccccccccccccccccccccceceoces 


XIV. RAILROAD ENGINEERING.—A New Car Coupling.—A 
mes ao ons coupling, adapted to their style of cars and buffers.—2 
us ons 
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phy. Without an Obdjective.— 
ography and possibilities of 
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XV.._TECHNOLOGY.—Science in German Manufactures.—How the 
Seeene apply science in ae manufacturing works.—A w er- 
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A New Catalogue of Valuable Papers 


Govteine’ in SCIENTIFIC pe SUPPLEMENT 
uring the t ten years, sent free of charge to any 
address. MUN N & CO., 361 Broadway, New York. 


Useful Engineering Books 


Manufacturers, Agriculturists, Chemists, Enginee 
Mechanics, Builders, men of leisure, and professiona 
men, of all classes, need good books in the line of their 
respective callings. Our post office de ment permits 





| the transmission of books through the mails at very 
' small cost. 


A comprehensive catalogue of useful books 
by different authors, on more than fifty different sub- 
jects, has recently been published, for free circulation, 
at the office of this paper. Subjects classified with 
names of authors. Persons desiring a copy have only 
to ask for it, and it will be mailed to them. Address 


MUNN & CO., 361 Broadway, New York. 


ATENTS! 


MESSRS. MUNN & CO., in connection with the pub- 

lication of the ScrentiFic AmERIcAN, continue to examine 

im provements, to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had forty. years’ nce, and 
now have ‘acilities for the preparation of Patent Drawings, 
Specifications, and prosecution of a for Patents in the 
Unite:i States, Canada, and Foreign Countries. Messrs, Munn & Co, also 
attend to the preparation of Caveats, Copyrights for Books, Labels, 
Rei . Assi and Reports on Infringements of Patents. Al! 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 
let sent free of charge, on application, containing full infor- 
nt Patents and how hem ; directions concerning 
| Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
| ments, Rejected Cases. Hints on the Sale of Patents, etc. 

We also send, charge, a Synopsis of Foreign Fatent Laws, show- 
me cost and method of securing patente in all the principal countries 











MUNN & CO., Solicitors of Patents, 
961 Broadway, New York. 





361 Broadway, New York. 





BRANCH OFFICES.—No. 622 and 624 F Street, Pacific Building, 
pear 7th Street, Washington, D. C, 














